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A B S T R A C T
The o b j e c t i v e  of th is s t u d y  is to e m p i r i c a l l y  
d e t e r m i n e  if d u r i n g  the 1 960s t h e r e  w e r e  s i g n i f i c a n t  
d i f f e r e n c e s  b e t w e e n  the f i n a n c i a l  p r o f i l e s  of fi rms a c ­
q u i r e d  by " s u c c e s s f u l "  c o n g l o m e r a t e  fi rms an d firms a c ­
q u i r e d  by " u n s u c c e s s f u l "  c o n g l o m e r a t e  firms. C o n g l o m e r a t  
firms are f irst d e f i n e d ,  and t h e n  d i c h o t o m i z e d  b a s e d  upon 
the p e r f o r m a n c e  of e a c h  c o n g l o m e r a t e  fi r m  r e l a t i v e  to the 
m e d i a n  p e r f o r m a n c e  of the firms w h i c h  c o m p r i s e  the Dow 
J o n e s  I n d u s t r i a l  A v e r a g e .  P e r f o r m a n c e  is m e a s u r e d  as 
net e a r n i n g s  a f t e r  t a x e s  d i v i d e d  by t o t a l  a s s e t s  for the 
p e r i o d  1 9 6 0- 69 . B a s e d  upo n  t hi s p e r f o r m a n c e  c r i t e r i o n ,  
ten c o n g l o m e r a t e  f irms  are d e e m e d  s u c c e s s f u l  and t h i r t y -  
s e v e n  are d e e m e d  u n s u c c e s s f u l .
The f i n a n c i a l  c h a r a c t e r i s t i c s  c o n s i d e r e d  in this 
s t u d y  are r e p r e s e n t e d  by e i g h t e e n  r a t i o s  c a l c u l a t e d  for 
b o t h  a s a m p l e  of t w e n t y  fi rms a c q u i r e d  by the ten s u c c e s s  
ful c o n g l o m e r a t e  firm s and a s a m p l e  of f orty firms a c ­
q u i r e d  by the t h i r t y - s e v e n  u n s u c c e s s f u l  c o n g l o m e r a t e  
firms. The e i g h t e e n  r a t i o s  are f a c t o r  a n a l y z e d  to s e l e c t  
a m i n i m u m  n u m b e r  of v a r i a b l e s  (ratios) w h i c h  a c c o u n t  for 
m a x i m u m  v a r i a n c e  in th e o r i g i n a l  d a t a  set. F ive f a c t o r s
w h i c h  a c c o u n t  for mo re than 84 p e r c e n t  of the v a r i a n c e  
in the o r i g i n a l  d a t a  are c a r r i e d  f o r w a r d  for f u r t h e r  
a n a l y s i s .
M u l t i p l e  l i n e a r  d i s c r i m i n a n t  a n a l y s i s  and a n a l y s i s  
of v a r i a n c e  are eac h  e m p l o y e d  to test the nu ll h y p o t h e s e s  
that p r o f i t a b i l i t y ,  f i n a n c i a l  l e v e r a g e ,  l i q u i d i t y ,  a s s e t  
t u r n o v e r ,  and p r o f i t a b i l i t y  i n d e x  are e qual b e t w e e n  the 
two g r o u p s  of a c q u i r e d  firms. The d i s c r i m i n a n t  a n a l y s i s  
a l l o w s  r e j e c t i o n  of the nul l  h y p o t h e s e s ,  and r e v e a l s  that 
firms a c q u i r e d  by s u c c e s s f u l  c o n g l o m e r a t e  firms w e r e  m o r e  
p r o f i t a b l e ,  w e r e  m o r e  liq ui d, w e r e  s l i g h t l y  mo r e  e f f i c i e n t  
us ers  of a s s e t s ,  w e r e  m o r e  l i k e l y  to p r o v i d e  a g r e a t e r  
r e t u r n  on i n v e s t m e n t ,  and e m p l o y e d  just a l i t t l e  m o r e  
l e v e r a g e  in t h e i r  c a p i t a l  s t r u c t u r e s  t h a n  firms a c q u i r e d  
by u n s u c c e s s f u l  c o n g l o m e r a t e  firms. S e v e r a l  d i s c r i m i n a n t  
m o d e l s  are u t i l i z e d  to c l a s s i f y  a t o t a l l y  d i f f e r e n t  
s e l e c t i o n  of a c q u i r e d  firms, and e ac h of the m o d e l s  
a c h i e v e s  c l a s s i f i c a t o r y  a c c u r a c y  that is s t a t i s t i c a l l y  
s i g n i f i c a n t .  W he n the v a r i a b l e s  are t e s t e d  i n d i v i d u a l l y ,  
the a n a l y s i s  of v a r i a n c e  c o n f i r m s  the f i n d i n g  of the 
d i s c r i m i n a n t  a n a l y s i s  t h a t  p r o f i t a b i l i t y  is the s t r o n g e s t  
d i s c r i m i n a t o r  of all v a r i a b l e s  tested.
vi i i
C H A P T E R  I
I N T R O D U C T I O N
J o h n  K e n n e t h  G a l b r a i t h  o n c e  w r o t e  "When the m o d e r n  
c o r p o r a t i o n  d i s e n f r a n c h i s e s  its s h a r e h o l d e r s ,  g r o w s  to g a r ­
g a n t u a n  size, e x p a n d s  into w h o l l y  u n r e l a t e d  a c t i v i t i e s ,  is 
a m o n o p s o n y  w h e r e  it b u y s  and a m o n o p o l y  w h e r e  it sells, 
s o m e t h i n g  is w r o n g . S i n c e  the m o d e r n  c o r p o r a t i o n  d e f i e s  
a p r e c i s e  d e f i n i t i o n ,  the d e t e r m i n a t i o n  of w h a t  is r igh t 
or w r o n g  w i t h  the m o d e r n  c o r p o r a t i o n  is not a v i a b l e  goal 
of this pa pe r. But t h i s  s t u d y  is c o n c e r n e d  w i t h  a p a r t i ­
c u l a r  b r e e d  of the m o d e r n  c o r p o r a t i o n ,  the c o n g l o m e r a t e ,  
that m i g h t  w e l l  be d e s c r i b e d  at l e a s t  in p a r t  by Mr. 
G a l b r a i t h ’s q u o t a t i o n .
B u s i n e s s  c o m b i n a t i o n s  i n c r e a s e d  f r o m  f e w e r  th an
2
1 , 4 0 0  in 196 0  to m o r e  t h a n  4 , 5 0 0  in 1969. The e n u m e r a t i o n  
and a n a l y s i s  of r e a s o n s  for this a c t i v i t y  in m e r g e r s  and 
a c q u i s i t i o n s  has r e c e i v e d  a g r e a t  d e a l  of a t t e n t i o n  in the 
l i t e r a t u r e .  A d d i t i o n a l l y ,  the l i t e r a t u r e  i n c l u d e s  a
^ J o h n  K e n n e t h  G a l b r a i t h ,  The Ne w  I n d u s t r i a l  S t a t e , 
(Boston: H o u g h t o n  M i f f l i n  C o m p a n y ,  1967), p. 73.
2
A n n u a l  R e p o r t  of the F e d e r a l  T r a d e  C o m m i s s i o n ,
(June 30, 1970), p. 38.
1
2c o n s i d e r a b l e  a m o u n t  of m a t e r i a l  r e l a t e d  to the a d v a n t a g e s  
and d i s a d v a n t a g e s  of m e r g e r s  and to the a c c o u n t i n g  t r e a t ­
m ent of b u s i n e s s  c o m b i n a t i o n s .  A l t h o u g h  a m u l t i t u d e  of 
m e r g e r  t o p i c s  ha ve b e e n  i n v e s t i g a t e d ,  the f i n a n c i a l  p r o ­
files of a c q u i r e d  firms h a v e  r e c e i v e d  o n l y  m i n i m a l  c o n ­
s i d e r a t i o n ,  and the d i c h o t o m i z a t i o n  of c o n g l o m e r a t e  fi rms 
w i t h  the o b j e c t i v e  of s t u d y i n g  d i f f e r e n c e s  in f i n a n c i a l
a t t e n t i o n .
P u r p o s e  of the S t u d y  
The p r i m a r y  o b j e c t i v e  of this p a p e r  is to e m p i r i ­
ca l l y  d e t e r m i n e  if d u r i n g  the 1960 s t here w e r e  s i g n i f i c a n t
a c q u i r e d  by s u c c e s s f u l  c o n g l o m e r a t e s  and the f i n a n c i a l  
c h a r a c t e r i s t i c s  of firms a c q u i r e d  by u n s u c c e s s f u l  c o n ­
g l o m e r a t e s .  If t he re w e r e  d i f f e r e n c e s ,  the f i n a n c i a l  
v a r i a b l e s  w h i c h  d i f f e r e n t i a t e d  b e t w e e n  the two g r o u p s  will 
be i d e n t i f i e d  and a m o d e l  w i l l  be d e v e l o p e d  to p r e d i c t  
g r o u p  m e m b e r s h i p  for a c q u i r e d  firms.
s t a n t i a l  p r o p o r t i o n  of t h e i r  g r o w t h  e x t e r n a l l y  t h r o u g h  
a c q u i s i t i o n s .  It fo llo w s ,  then, that p e r f o r m a n c e  of a 
c o n g l o m e r a t e  s h o u l d  be d i r e c t l y  r e l a t e d  to the k i n d  of 
firms th at it a c q u i r e s .  To te st this h y p o t h e s i s  c o n ­
g l o m e r a t e  fi rms are d i c h o t o m i z e d  b a s e d  upo n  t h e i r  p e r f o r ­
m a n c e  d u r i n g  the 19 60s  r e l a t i v e  to the p e r f o r m a n c e  of the
of a c q u i r e d  firms has r e c e i v e d  e v e n  less
By d e f i n i t i o n ,  c o n g l o m e r a t e  firms a c h i e v e  a sub-
3f i r m s  w h i c h  c o m p r i s e  the Do w  J o n e s  I n d u s t r i a l  A v e r a g e ,  and 
e i g h t e e n  f i n a n c i a l  r a t i o s  are c a l c u l a t e d  for a s a m p l e  of 
f irms a c q u i r e d  d u r i n g  the 1960s by e a c h  g r o u p  o f  c o n g l o m ­
er at es . The r a t i o s  are a n a l y z e d  to d e t e r m i n e  if t h e r e  are 
d i f f e r e n c e s  b e t w e e n  the f i n a n c i a l  p r o f i l e s  of firms a c ­
q u i r e d  by the s u c c e s s f u l / u n s u c c e s s f u l  g r o u p s  of c o n g l o m e r ­
ate firms. If d i f f e r e n c e s  exist, i n f e r e n c e s  can be m ade 
a b o u t  the f i n a n c i a l  c h a r a c t e r i s t i c s  of f ir ms  a c q u i r e d  by 
s u c c e s s f u l  c o n g l o m e r a t e s ,  and the m o d e l  w h i c h  d i f f e r e n ­
t i a t e s  b e t w e e n  the two g r o u p s  of a c q u i r e d  firms ca n be 
u t i l i z e d  to p r e d i c t  w h e t h e r  a p o t e n t i a l  a c q u i s i t i o n  p o s ­
s e s s e s  the f i n a n c i a l  c h a r a c t e r i s t i c s  of firms a c q u i r e d  by 
s u c c e s s f u l  c o n g l o m e r a t e s .  Th is i m p l i e s  th at the p r e d i c t i v e  
m o d e l  m i g h t  be u s e f u l  in d e t e r m i n i n g  w h e t h e r  a p o t e n t i a l  
a c q u i s i t i o n  w i l l  e n h a n c e  or h a r m  the p e r f o r m a n c e  of the 
a c q u i r i n g  firm.
S c o p e  of the S t u d y
C o n g l o m e r a t e ,  as d e f i n e d  in this pa p e r ,  d e n o t e s  a 
c o m p a n y  w h i c h  has d e l i b e r a t e l y  c o m b i n e d  s e v e r a l  d i v i s i o n s  
w h o s e  p r o d u c t  l ines b e a r  l i t t l e  r e l a t i o n s h i p  to e a c h  othe r. 
This d i v e r s i f i c a t i o n  has b e e n  a c h i e v e d  p r i m a r i l y  t h r o u g h  
m e r g e r .  T y p i c a l l y ,  the c o n g l o m e r a t e  f i r m  o p e r a t e s  in 
s e v e r a l  s e p a r a t e  p r o d u c t  a n d / o r  g e o g r a p h i c  m a r k e t s .
In c o n t r a s t  w i t h  the c o n g l o m e r a t e  f i r m  is the 
" m u l t i c o m p a n y "  w h o s e  g r o w t h  has b ee n a c c o m p l i s h e d  p r i m a r i l y  
t h r o u g h  i n t e r n a l  e x p a n s i o n  o v e r  a lon g p e r i o d  of time.
4S u c h  firms ar e not i n c l u d e d  in th is study. T a b l e  1.1 
i n c l u d e s  the o r i g i n a l  lis t of c o n g l o m e r a t e s  i n v e s t i g a t e d  
in th is pape r,  and a s a m p l e  of m u 1 t i c o m p a n i e s  e x c l u d e d  
from thi s study.
C o m p a n i e s  s e l e c t e d  to be s t u d i e d  are t h o s e  c l a s s i ­
fied as c o n g l o m e r a t e s  and  a g g l o m e r a t e s  in F o r b e s  A n n u a l  
I n d u s t r y  R e p o r t , J a n u a r y  1, 1970. F o r b e s  d i f f e r e n t i a t e s
b e t w e e n  c o n g l o m e r a t e s  an d a g g l o m e r a t e s  by the d e g r e e  of
3
top m a n a g e m e n t  c o n t r o l  o v e r  t h e i r  o p e r a t i n g  d i v i s i o n s .
Th i s  d i s t i n c t i o n  is not m a d e  in this study.
As s h o w n  in T a b l e  1.1, the F o r b e s  J a n u a r y  1, 1970,
i ssue c l a s s i f i e d  f o r t y - s e v e n  fi rms as e i t h e r  c o n g l o m e r a t e  
or a g g l o m e r a t e .  E a c h  c o m p a n y  in this g r o u p  is i n c l u d e d  in 
this s t u d y  if at l e a s t  five y e a r s  d a t a  are a v a i l a b l e  for 
the p e r i o d  19 6 0  t h r o u g h  1969. A d d i t i o n a l l y ,  s i x t y  a c q u i s i ­
t i o n s  w h i c h  w e r e  m a d e  d u r i n g  the 1 9 6 0 s  by t h e s e  c o n g l o m e r ­
a te s  are a n a l y z e d .  Th e s a m p l e  of f irm s e v a l u a t e d  is d r a w n  
f rom b o t h  a c q u i s i t i o n s  m a d e  by s u c c e s s f u l  c o n g l o m e r a t e s  
an d f r o m  a c q u i s i t i o n s  m a d e  by  u n s u c c e s s f u l  c o n g l o m e r a t e s .  
S u c c e s s  is d e f i n e d  s u b s e q u e n t l y .
M e t h o d o l o g y
To i d e n t i f y  the f i n a n c i a l  v a r i a b l e s  w h i c h  d o m i n a t e d  
a c q u i s i t i o n  s t r a t e g y  of s u c c e s s f u l  c o n g l o m e r a t e  f ir ms
3
" A n n u a l  R e p o r t  on A m e r i c a n  I n d u s t r y , "  F o r b e s , Vol. 
104, ( J a nua ry  1, 1970),  p. 96.
5T A B L E  1.1
F I R M S  E N G A G E D  IN 
M U L T I - C O M P A N Y  O P E R A T I O N S
C o n g l o m e r a t e s
L i t t o n  I n d u s t r i e s  
L i n g - T e n c o - V o u g h t  
TRW, Inc.
T e x t r o n , I n c .
FM C  Corp.
Av c o
G e n e r a l  T ir e & R u b b e r  Co. 
I n t e r n a t i o n a l  Tel. & Tel. 
T r a n s a m e r i c a  Corp.
K a i s e r  I n d u s t r i e s  Corp.
A - T - O , I n c . 
W h i t t a k e r  Corp. 
U.S. I n d u s t r i e s ,  
Gul f  & W e s t e r n  
T e l e d y n e  
L o e w ' s  T h e a t r e s  
O g d e n
K i d d i e - W a l t e r  
T e n n e c o  Corp. 
E l t r a  Corp.
A M K  Corp.
O l i n  C o r p .
W.R. G r a c e  & C o . 
M i d l a n d - R o s s  
G .A .F . Cor p  
S CM
Colt I n d u s t r i e s  
The S i n g e r  Co. 
S i g n a l  C o m p a n i e s
A g g l o m e r a t e s
W h i t e  C o n s o l i d a t e d  I n d u s t r i e s ,  Inc 
N a t i o n a l  S e r v i c e  I n d u s t r i e s  
Inc. S t u d e b a k e r  W o r t h i n g t o n  
C i t y  I n v e s t i n g  Co.
D a r t  I n d u s t r i e s ,  Inc.
A m e r i c a n  M a c h i n e  & F o u n d r y  Co. 
K i n n e y  N a t i o n a l  S e r v i c e ,  Inc. 
N o r t h w e s t  I n d u s t r i e s ,  Inc.
B or g W a r n e r ,  I n d u s t r i e s  
B a n g o r  P u n t a  Corp.
M a r t i n  M a r i e t t a
N a t i o n a l  D i s t i l l e r s  P r o d u c t s  Corp. 
F u g u a  I n d u s t r i e s ,  Inc.
G l e n - A l d e n  Corp.
S p e r r y  R a n d  Corp.
N a t i o n a l  I n d u s t r i e s ,  Inc. 
D i l l i n g h a m  Corp.
B r u n s w i c k  Corp.
Be n d  i x
N a t i o n a l  Le ad  
K o p p e r s  
U n i o n  C a r b i d e  
A l l i s - C h a l m e  rs
M u l t i - I n d u s t r y
M i n n e s o t a  M i n i n g  Mfg. 
W e s t i n g h o u s e  E l e c t r i c  
I n t e r n a t i o n a l  H a r v e s t e r  
G e n e r a l  E l e c t r i c  
PP G  I n d u s t r i e s
Sou rce: F o r b e s , " A n n u a l  R e p o r t  on A m e r i c a n  I n d u s t r y ,  Vol.
104, No. 1 ( J a nu ary 1, 1970), pp. 96-97.
6d u r i n g  the 1 9 6 0 s  r e q u i r e s  th a t  c o n g l o m e r a t e s  m u s t  fi rs t be 
c l a s s i f i e d  e i t h e r  as s u c c e s s f u l  or as u n s u c c e s s f u l .  This 
d i c h o t o m y  is b a s e d  upon a m e a s u r e  of  p e r f o r m a n c e .  P e r f o r ­
m a n c e  of the c o n g l o m e r a t e  firms is m e a s u r e d  r e l a t i v e  to 
the t h i r t y  s t o c k s  w h i c h  no w  c o m p r i s e  the Dow J o n e s  I n d u s ­
t r i a l  A v e r a g e  ( D J I ) , and is d e f i n e d  as the r a t i o  of net 
in c o m e  to t otal as sets. T his m e a s u r e  is us e d  b e c a u s e  it 
r e f l e c t s  b o t h  d o l l a r  e a r n i n g s  and th e a m o u n t  of a s s e t s  
u t i l i z e d  to p r o d u c e  the e a r n i n g s ,  and, thus, is c o n s i d e r e d  
a s u p e r i o r  m e a s u r e  of p e r f o r m a n c e . ^
Net e a r n i n g s  of e a c h  DO I fir m  for the p e r i o d  1960- 
69 are d i v i d e d  by t o t a l  a s s e t s  of e a c h  DJI fir m  for the 
same p e r i o d  to d e t e r m i n e  the a v e r a g e  r at es e a r n e d  on i n ­
v e s t m e n t .  The m e d i a n  rate e a r n e d  t h e n  s e r v e s  as the 
s t a n d a r d  w i t h  w h i c h  the p e r f o r m a n c e  of e ach  c o n g l o m e r a t e  
is c o m p a r e d .  Net e a r n i n g s  of e a c h  c o n g l o m e r a t e  for the 
ten y e a r  p e r i o d  are d i v i d e d  b y  t o t a l  a s s e t s  of e a c h  c o n ­
g l o m e r a t e  for the same p e r i o d  to c a l c u l a t e  an a v e r a g e  rate 
e a r n e d  on i n v e s t m e n t .  Thi s  ra te for e ac h c o n g l o m e r a t e  
is the n c o m p a r e d  w i t h  the m e d i a n  rate e a r n e d  on i n v e s t m e n t  
by the DJI firms to s e p a r a t e  the c o n g l o m e r a t e s  into two 
groups.  The g r o u p  w h i c h  p e r f o r m e d  b e t t e r  t h a n  the DJI 
m e d i a n  rate  are h e r e a f t e r  r e f e r r e d  to as the " s u c c e s s f u l
^ B e n j a m i n  Grah a m ,  D a v i d  L. Dodd, and S i d n e y  Cot t l e ,  
S e c u r i t y  A n a l y s i s ;  P r i n c i p l e s  and T e c h n i q u e s , 4th ed.
(New York: M c G r a w - H i l l  Book C o m p a n y ,  1962), p. 10.
7c o n g l o m e r a t e s . "  The g r o u p  w h i c h  p e r f o r m e d  w o r s e  th a n  
the DJI m e d i a n  rate are h e r e a f t e r  r e f e r r e d  to as the 
" u n s u c c e s s f u l  c o n g l o m e r a t e s . "
E a r n i n g s  for the e n t i r e  ten y e a r  p e r i o d  are u t i l i z e d  
to m e a s u r e  p e r f o r m a n c e  b e c a u s e  it is b e l i e v e d  tha t  s h a r e ­
h o l d e r s  g e n e r a l l y  e x p e c t  e a r n i n g s  to i n c r e a s e  o v e r  a 
p e r i o d  of time. Th i s  c o n t e n t i o n  is s u p p o r t e d  by the fact 
th a t  m a r k e t  p r i c e  p e r  s h a r e  is s e n s i t i v e  to c h a n g e s  in
C
e a r n i n g s  per share, and s h a r e h o l d e r s  are not s a t i s f i e d  
w i t h  d e c r e a s i n g  e a r n i n g s  p e r  s h a r e  b e c a u s e  th is r e s u l t s  in 
c a p i t a l  losses . This i m p l i e s  th a t  a l t h o u g h  u n p r o f i t a b l e  
fi rms  are a c q u i r e d ,  the c o n g l o m e r a t e  f i r m  is st ill 
e x p e c t e d  to p r o d u c e  i n c r e a s i n g  e a r n i n g s  pe r  s h a r e  o v e r  a 
p e r i o d  of time. To the e x t e n t  th at the s e p a r a t i o n  p r o ­
c e d u r e  d e s c r i b e d  a b o v e  d oes  not a b s o l u t l y  i d e n t i f y  s u c ­
c e s s f u l / u n s u c c e s s f u l  c o n g l o m e r a t e  firms, the r e s u l t s  of 
this s t u d y  are bi as ed .
O n c e  the c o n g l o m e r a t e  firm s are s e p a r a t e d  into two 
g r o u p s ,  the s u b s e q u e n t  and p r i m a r y  o b j e c t i v e  of this p a p e r  
is to a n a l y z e  the d i f f e r e n c e s  b e t w e e n  the f i n a n c i a l  
c h a r a c t e r i s t i c s  of a c q u i s i t i o n s  m a d e  by e a c h  g r o u p  of 
c o n g l o m e r a t e  firms. A s a m p l e  of t w e n t y  a c q u i r e d  f ir ms  is
^ G r ah am, Dodd, an d C o t t l e ,  op. c i t . , p. 443.
J e r o m e  B. Cohen,  E d w a r d  D. Z i n b a r g  and  A r t h u r  
Ze id e l ,  I n v e s t m e n t  A n a l y s i s  and P o r t f o l i o  M a n a g e m e n t ,
2nd ed. (Home wood, I l l i n o i s :  R i c h a r d  D. Irwin, Inc.,
1973 ) , p. 219.
8d r a w n  fro m  a c q u i s i t i o n s  m a d e  by the ten s u c c e s s f u l  c o n ­
g l o m e r a t e  firms and a s a m p l e  of f o r t y  a c q u i r e d  fi rms is 
d r a w n  f ro m the t h i r t y - s e v e n  u n s u c c e s s f u l  c o n g l o m e r a t e  
firms, and f i n a n c i a l  d a t a  on t h e s e  a c q u i r e d  firms are 
e x t r a c t e d  f r o m  M o o d y ' s  M a n u a l s .  T h e s e  d a t a  are u t i l i z e d  
to c a l c u l a t e  e i g h t e e n  f i n a n c i a l  r a t i o s  w h i c h  m e a s u r e  
l e v e r a g e ,  l i q u i d i t y ,  e f f i c i e n c y  or a c t i v i t y ,  p r o f i t a b i l i t y ,  
p r i c e - e a r n i n g s , p a y b a c k  p e r i o d ,  and r e t u r n  on i n v e s t m e n t .
It is b e l i e v e d  tha t  a c o m b i n a t i o n  of t h e s e  f i n a n c i a l  
c h a r a c t e r i s t i c s  n o r m a l l y  r e c e i v e s  c o n s i d e r a t i o n  in the 
m e r g e r  d e c i s i o n ,  bu t it is a c k n o w l e d g e d  t ha t the s e l e c t i o n  
of the e i g h t e e n  v a r i a b l e s  p r e s e n t e d  in T a b l e  1.2 to r e ­
p r e s e n t  t h e s e  c h a r a c t e r i s t i c s  is a r b i t r a r y ,  and  t h a t  
d i f f e r e n c e s  b e t w e e n  the f i n a n c i a l  c h a r a c t e r i s t i c s  of fi rms  
a c q u i r e d  by the two g r o u p s  of c o n g l o m e r a t e s  are b a s e d  u po n 
o n l y  t h e s e  e i g h t e e n  f i n a n c i a l  ra tios.  T h e s e  r a t i o s  w ere
s e l e c t e d  b e c a u s e  t he y are ver y  p r o m i n e n t  in the f i n a n c e  
6
1 i te r a t u r e .
S i n c e  ea c h  f i n a n c i a l  c h a r a c t e r i s t i c  can be m e a s u r e d  
by s e v e r a l  ra tios,  the nex t  step is to i d e n t i f y  the r a t i o s
^J. F r e d  W e s t o n  and E u g e n e  F. B r i g h a m ,  M a n a g e r i a l  
F i n a n c e , 4th e d . , (New York: Holt, R i n e h a r t ,  and W i n s t o n ,  
Inc., 1972). C h a p t e r  II.
E r i c h  A. H e l f e r t ,  T e c h n i q u e s  of F i n a n c i a l  A n a l y s i s , 
r e v i s e d  e d ., (Homew ood , Il l i n o i s :  R i c h a r d  D. Irwin, Inc.,
1967), C h a p t e r  I I I .
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F I N A N C I A L  R A T I O S
C h a r a c t e r i s t i c No . Rat i o




LT D e b t / t o t a l  a s s e t s  
T otal l i a b i l i t i e s / t o t  
LT D e b t / s t o c k h o l d e r ' s  
LT D e b t / m a r k e t  v a l u e
al a s s e t s  
e q u i t y  
c o m m o n  e q u i t y
L i q u i d i t y (5)
(6) 
(7)
C a s h / t o t a l  a s s e t s  
C A / C L
C A - I n v e n t o r y / C L





N I A T / s a l e s  
N I A T / t o t a l  a s s e t s  
N I A T / c o m m o n  e q u i t y  
E B I T / t o t a l  a s s e t s  
E B I T / s  a 1 e s
Act i vity (13)
(14)
(15)
S a l e s / f i x e d  a s s e t s  
S a l e s / t o t a l  a s s e t s  
S a l e s / c u r r e n t  a s s e t s
R e t u r n  on i n v e s t m e n t (16) P r o f i t a b i l i t y  i n d e x
R e t u r n  on i n v e s t m e n t (17) P a y b a c k  p e r i o d  
P r i c e - e a r n i n g s  (18) P r i c e / e a r n i n g s
w h i c h  b e s t  r e p r e s e n t  the  f i n a n c i a l  c h a r a c t e r i s t i c s .  This 
p r o b l e m  is a p p r o a c h e d  by u t i l i z i n g  f a c t o r  a n a l y s i s .
F a c t o r  a n a l y s i s
F a c t o r  a n a l y s i s  is a m u l t i v a r i a t e  t ool  w h i c h  e n a b l e s  
the  r e s e a r c h e r  to d e t e r m i n e  the m i n i m u m  n u m b e r  of 
i n d e p e n d e n t  d i m e n s i o n s  (factors) w h i c h  a c c o u n t  for mo s t
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of the v a r i a n c e  in the o r i g i n a l  set of d a t a .^ V a r i a b l e s  
w h i c h  c o r r e s p o n d  to the f a c t o r s  are s e l e c t e d  for f u r t h e r  
a n a l y s i s .  The a m o u n t  of s i m p l i f i c a t i o n  in th i s  a n a l y s i s  
d e p e n d s  up o n  the a m o u n t  of l i n e a r  d e p e n d e n c e  t hat  e x i s t s  
in the o r i g i n a l  data. F a c t o r  a n a l y s i s  is u t i l i z e d  in this 
p a p e r  to s e l e c t  a set of v a r i a b l e s  (ratios) w h i c h  ar e not 
c o r r e l a t e d ,  but w h i c h  b e s t  r e p r e s e n t  the  f i n a n c i a l  c h a r a c ­
t e r i s t i c s  s h o w n  in T a b l e  1.2. V a r i a b l e s  s e l e c t e d  by the 
f a c t o r  a n a l y s i s  s e r v e  as i n p u t s  for b o t h  an a n a l y s i s  of 
v a r i a n c e  and a m u l t i p l e  l i n e a r  d i s c r i m i n a n t  a n a l y s i s .
A n a l y s i s  of v a r i a n c e
A n a l y s i s  of v a r i a n c e  is the m e t h o d  e m p l o y e d  to test  
for d i f f e r e n c e s  b e t w e e n  g r o u p  m e a n s  w h e n  the v a r i a b l e s  are 
c o n s i d e r e d  i n d i v i d u a l l y .  Th is a n a l y s i s  is i n t e n d e d  to 
i d e n t i f y  f i n a n c i a l  v a r i a b l e s  w h i c h  ar e s i g n i f i c a n t  in the 
a c q u i s i t i o n  s t r a t e g y  of s u c c e s s f u l  c o n g l o m e r a t e  firms.
D i s c r i m i n a n t  a n a l y s i s
D i s c r i m i n a n t  a n a l y s i s  is the t e c h n i q u e  e m p l o y e d  to 
test for g r o u p  d i f f e r e n c e s  by c o n s i d e r i n g  the v a r i a b l e s  
s i m u l t a n e o u s l y .  Thi s  a n a l y s i s  d e v e l o p s  a m o d e l  w h i c h  m a x i ­
m a l l y  d i f f e r e n t i a t e s  b e t w e e n  two g r o u p s  of data. In this
*7
W i l l i a m  W. C o o l e y  and Pa ul R. L o h n e s ,  M u 1 1 i v a r i a t e  
P r o c e d u r e s  for the B e h a v i o r a l  S c i e n c e s , (New York: J o h n
Wi 1 ey and Sons, Inc., 1962), p. 151.
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pa p e r ,  the d a t a  are f i n a n c i a l  v a r i a b l e s  c a l c u l a t e d  for 
a c q u i s i t i o n s  m a d e  by s u c c e s s f u l / u n s u c c e s s f u l  g r o u p s  of 
c o n g l o m e r a t e  firms.
One o b j e c t i v e  of the d i s c r i m i n a n t  m o d e l  is to a c ­
c u r a t e l y  p r e d i c t  w h e t h e r  a p a r t i c u l a r  fir m  was  a c q u i r e d  by
8
a s u c c e s s f u l  or by an u n s u c c e s s f u l  c o n g l o m e r a t e .  If the 
m o d e l  is f o u n d  to be an a c c u r a t e  p r e d i c t i v e  d e v i c e ,  v a r i ­
a b l e s  w h i c h  r e p r e s e n t  a p o t e n t i a l  a c q u i s i t i o n  can be s u b ­
s t i t u t e d  in the f u n c t i o n  to d e t e r m i n e  if the fir m  m e e t s  
the f i n a n c i a l  c r i t e r i a  of a c q u i s i t i o n s  m ade by s u c c e s s f u l  
c o n g l o m e r a t e  firms. This mod e l ,  then, m i g h t  be h e l p f u l  
to the c o n g l o m e r a t e  firm s in a n a l y z i n g  p o t e n t i a l  m e r g e r  
c a n d i d a t e s .  This m u l t i v a r i a t e  a n a l y s i s  is u t i l i z e d  in 
a d d i t i o n  to the u n i v a r i a t e  a n a l y s i s  d e s c r i b e d  e a r l i e r  b e ­
c a u s e  c e r t a i n  v a r i a b l e s  m a y  b e h a v e  d i f f e r e n t l y  w h e n  c o n ­
s i d e r e d  s i m u l t a n e o u s l y  w i t h  o t h e r  v a r i a b l e s  tha n  w h e n  
e v a l u a t e d  s e p a r a t e l y .
The a n a l y s e s  d e s c r i b e d  a b o v e  are u t i l i z e d  to test 
the f o l l o w i n g  h y p o t h e s e s :
F i r s t  h y p o t h e s i s . F i r m s  a c q u i r e d  by s u c c e s s f u l  c o n ­
g l o m e r a t e s  u t i l i z e d  g r e a t e r  f i n a n c i a l  l e v e r a g e  t han firms 
a c q u i r e d  by u n s u c c e s s f u l  c o n g l o m e r a t e s .  L e v e r a g e  is
8 Fo r  o t h e r  s t u d i e s  e m p l o y i n g  m u l t i p l e  l i n e a r  d i s ­
c r i m i n a n t  a n a l y s i s  see E d w a r d  I. A l t m a n ,  " F i n a n c i a l  Rati o s ,  
D i s c r i m i n a n t  A n a l y s i s  and the P r e d i c t i o n  of C o r p o r a t e  
B a n k r u p t c y , "  J o u r n a l  of F i n a n c e , Vol. 23 ( S e p t em be r, 1968), 
pp. 5 8 9 - 6 0 9 . ,  and S t e v e n s ,  loc. cit.
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c o n s i d e r e d  to be an i m p o r t a n t  f i n a n c i a l  c h a r a c t e r i s t i c .
S i n c e  l i a b i l i t i e s  of the a c q u i r e d  firm  are a s s u m e d  by the
a c q u i r i n g  fi r m  in a s t a t u a t o r y  m e r g e r ,  the a c q u i r i n g  f irm
m u s t  g e n e r a t e  s u f f i c i e n t  c a s h  fl ows to s e r v i c e  the debt.
L a r g e  i n t e r e s t  p a y m e n t s  m i g h t  be b u r d e n s o m e  d u r i n g  an
e c o n o m i c  r e c e s s i o n ,  but the l e v e r a g e  c o u l d  p r o v i d e  large
9
g a i n s  for s h a r e h o l d e r s  w h e n  the e c o n o m y  b o o m s .
S e c o n d  h y p o t h e s i s . F i r m s  a c q u i r e d  by  s u c c e s s f u l  
c o n g l o m e r a t e s  w e r e  m ore l i q u i d  t han firms a c q u i r e d  by u n ­
s u c c e s s f u l  c o n g l o m e r a t e s .  This c h a r a c t e r i s t i c  is e s p e c i ­
a lly i m p o r t a n t  w h e n  an a c q u i r e d  fi r m  is d e e m e d  to h a v e  e x ­
ce ss w o r k i n g  capital.'*'® The b u y e r  feels  that the s e l l e r ' s  
c u r r e n t  a s s e t s  can be u t i l i z e d  m o r e  e f f i c i e n t l y  and, thus, 
p r o d u c e  an i n c r e a s e  in net income .
T h i r d  h y p o t h e s i s . F i r m s  a c q u i r e d  by s u c c e s s f u l  c o n ­
g l o m e r a t e s  u t i l i z e d  t h e i r  a s s e t s  mo r e  e f f i c i e n t l y  than 
firms a c q u i r e d  by u n s u c c e s s f u l  c o n g l o m e r a t e s .  A s s e t  t u r n ­
o v e r  i n d i c a t e s  the s al es  g e n e r a t i n g  c a p a b i l i t y  of the 
fir m ' s  a s s e t s ,  and is one m e a s u r e  of m a n a g e r i a l  e x p e r t i s e .  
E f f i c i e n t  e m p l o y m e n t  of a s s e t s  r e s u l t s  in p r o f i t  g a i n s  to 
the f i r m .^^
^ W e s t o n  and B r i g h a m ,  op. c i t . , p. 21. 
l 0 L i n o w e s ,  op. cit., p. 106.
H w e s t o n  an d B r i g h a m ,  op. cit., p. 31.
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F o u r t h  h y p o t h e s i s . F i r m s  a c q u i r e d  by s u c c e s s f u l  
c o n g l o m e r a t e s  w e r e  mor e  p r o f i t a b l e  than firm s a c q u i r e d  by 
u n s u c c e s s f u l  c o n g l o m e r a t e s .
Mo s t  c a p i t a l  i n v e s t m e n t s  are m a d e  b a s e d  u p o n  eco- 
- n " ' m i d e r a t i o n s  . In a c a p i t a l  b u d g e t i n g  c o n t e x t ,
^nu rate of r e t u r n  m u s t  e x c e e d  th e e x p e c t e d  rate 
.eturn on a p a r t i c u l a r  i n v e s t m e n t  p r o p o s a l  or the p r o ­
p o s a l  w i l l  be r e j e c t e d .  S i n c e  ca sh flows f r o m  the c a p i t a l  
i n v e s t m e n t  d e t e r m i n e  the i n t e r n a l  rat e  of retu r n ,  p r o f i t ­
a b i l i t y ,  a p a r t  of the c ash flow, is an i m p o r t a n t  c o n ­
s i d e r a t i o n .  The a c q u i s i t i o n  of a f ir m s h o u l d  be e v a l u a t e d  
just as any c a p i t a l  i n v e s t m e n t  is e v a l u a t e d .
F i f t h  h y p o t h e s i s . F i r m s  a c q u i r e d  by s u c c e s s f u l  c o n ­
g l o m e r a t e s  h a d  l o w e r  p r i c e - e a r n i n g  (P/E) r a t i o s  than firms 
a c q u i r e d  by u n s u c c e s s f u l  c o n g l o m e r a t e s .
Th i s  r a t i o  is c a l c u l a t e d  as the h i g h  m a r k e t  v a l u e 
for the y e a r  p l u s  tha low m a r k e t  v a l u e  for the ye a r  d i v i d e d  
by two, and the r e s u l t i n g  n u m b e r  is d i v i d e d  by EPS. A 
r e l a t i v e  m e a s u r e  of the P/E r a t i o  is all that is i n t e n d e d .
The i m p o r t a n c e  of this r a t i o  in a c q u i s i t i o n  s t r a t e g y
ha s r e c e i v e d  a g r e a t  de al of a t t e n t i o n  in the l i t e r a t u r e
in r e c e n t  ye a r s .  On e m a j o r  o b j e c t i v e  of the a c q u i r i n g  firm
1 2is to m a i n t a i n  or to i m p r o v e  its P/E ratio. W h e t h e r
t h e r e  is e a r n i n g s  d i l u t i o n  d e p e n d s  up on the r e l a t i o n s h i p
1 9
D o n a l d  J. S m a l t e r  and R o d e r i c  C. La ncey,  "P/E 
A n a l y s i s  in A c q u i s i t i o n  S t r a t e g y , "  H a r v a r d  B u s i n e s s  R e v i e w , 
Vol. 49 ( N o v e m b e r - D e c e m b e r , 1966), p. 85.
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b e t w e e n  the P/E r a t i o  of the b u y e r  and that of the seller.
Also, the n e g o t i a t i o n  of a g r e e a b l e  e x c h a n g e  t er ms is dom i-
11n a t e d  by the r e l a t i v e  P/E r a t i o s  of the two  firms.
S i x t h  h y p o t h e s i s . The p r o f i t a b i l i t y  i n d e x  for a c ­
q u i s i t i o n s  m a d e  by s u c c e s s f u l  c o n g l o m e r a t e s  was g r e a t e r  
tha n  the p r o f i t a b i l i t y  i n d e x  for a c q u i s i t i o n s  m a d e  by 
u n s u c c e s s f u l  c o n g l o m e r a t e s .  C a l c u l a t i o n  of the PI is 
mad e  as foll ows:
C a p i t a l  a d d i t i o n s  are a s s u m e d  to e q u a l  d e p r e c i a t i o n  
c h a r g e s  o v e r  the life of the a c q u i s i t i o n  w h i c h  is a s s u m e d  
to be t h i r t y  years. A n n u a l  i n f l o w s  or b e n e f i t s  are then 
a s s u m e d  to be e q u a l  to e a r n i n g s  of the a c q u i r e d  fi r m  for 
the y e a r  i m m e d i a t e l y  p r e c e d i n g  the a c q u i s i t i o n .  The o u t ­
flo w  is the p r i c e  p a i d  for the a c q u i s i t i o n ,  and the d i s ­
c ou nt  rate u s e d  is ten p e r c e n t .  T his  p r o c e d u r e  g e n e r a t e s  
a p r o f i t a b i l i t y  i n d e x  for e a c h  a c q u i s i t i o n  w h i c h  can be 
v i e w e d  o n l y  in a r e l a t i v e  sense. D i s c o u n t e d  cas h  fl ow  
c a p i t a l  b u d g e t i n g  t e c h n i q u e s  are a p p l i c a b l e  to the p u r ­
chase of a s i n g l e  a s s e t  or to the a c q u i s i t i o n  of an e n t i r e  
c o m p a n y .  This  p a r t i c u l a r  m e a s u r e  of r e t u r n  on i n v e s t m e n t  
is u t i l i z e d  b e c a u s e  it is e x p r e s s e d  as a r a t i o  (as are the 
o t h e r  v a r i a b l e s )  and, thus, f a c i l i t a t e s  the a n a l y s i s  of 
v a r i a n c e .
*^F.K. Reil l y ,  "W hat  D e t e r m i n e s  the R a t i o  of 
E x c h a n g e  in C o r p o r a t e  M e r g e r s ? 1' F i n a n c i a l  A n a l y s t s  
J o u r n a l  ( N o v e m b e r - D e c e m b e r , 1962), p. 47.
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L i m i t a t i o n s  of R e s e a r c h
S i n c e  the s t a t i s t i c a l  v a l i d i t y  of the c o n c l u s i o n s  of 
t hi s s t u d y  is l a r g e l y  d e p e n d e n t  u po n s a m p l i n g  p r o c e d u r e ,  
s a m p l i n g  l i m i t a t i o n s  of thi s  r e s e a r c h  e f f o r t  are f ir st  
a c k n o w l e d g e d .  No c l a i m  is m a d e  t hat the s e l e c t i o n  of a c ­
q u i r e d  f irms is s i m p l e  r a n d o m  b e c a u s e  c o m p l e t e  d a t a  are 
not a v a i l a b l e  on all a c q u i s i t i o n s  r e p o r t e d  in M o o d y  ' s 
M a n u a l s , and, f u r t h e r ,  all a c q u i s i t i o n s  are not r e p o r t e d  
in M o o d y ' s  M a n u a l s . C o m p l e t e  f i n a n c i a l  d a t a  are g e n e r a l l y
a v a i l a b l e  o n l y  on the l a r g e r  a c q u i r e d  f ir ms w h i c h  n e c e s ­
s i t a t e d  the d e l e t i o n  of m o s t  s m a l l  firm s f ro m b o t h  the
i n i t i a l  and the te s t  s a m p l e s .
E v e n  w h e n  c o m p l e t e  d a t a  on a c q u i s i t i o n s  are a v a i l ­
able, c o n t r a d i c t i o n s  are  n u m e r o u s  and o f t e n  s i g n i f i c a n t  
w h i c h  m i g h t  i n d i c a t e  that r e p o r t i n g  by the i n d i v i d u a l  firms  
a n d / o r  r e p o r t i n g  by M o o d y 1s c o u l d  h a v e  b e e n  i n a c c u r a t e  in 
some cases. Th i s  is p a r t i c u l a r l y  t r o u b l e s o m e  w h e n  a s ­
s i g n i n g  c o s t s  to a c q u i s i t i o n s  w h i c h  are s o m e t i m e s  r e p o r t e d  
as d o l l a r  v a l u e s  and o t h e r  t i m e s  r e p o r t e d  in n u m b e r s  of 
s h a r e s  of s t o c k  e x c h a n g e d .  But r e g a r d l e s s  of ho w  t e r m s  
are r e p o r t e d ,  v a r i o u s  s o u r c e s  o c c a s i o n a l l y  r e p o r t e d  d i f ­
f e r e n t  terms. B e c a u s e  of the a m b i g u i t y  of r e p o r t e d  terms, 
the p r o f i t a b i l i t y  i n d e x  and  the p a y b a c k  p e r i o d  are the
l e a s t  r e l i a b l e  of all f i n a n c i a l  ra tios.
O t h e r  l i m i t a t i o n s  of th i s  s t u d y  m i g h t  i n c l u d e  b o t h  
the p r o c e d u r e  u s e d  to s e p a r a t e  c o n g l o m e r a t e  firms an d  the
16
g r o u p  of f i n a n c i a l  r a t i o s  s e l e c t e d  for a n a l y s i s .  H o w e v e r ,  
the s e v e r a l  s e p a r a t i o n  t e c h n i q u e s  c o n s i d e r e d  s e e m  to be no 
m o r e  d e s i r a b l e  t h a n  the m e t h o d  e m p l o y e d ,  and the r a t i o s  
c h o s e n  are q u i t e  p r o m i n e n t  in the l i t e r a t u r e .
The a s s u m p t i o n s  of the m u l t i p l e  d i s c r i m i n a n t  a n a l y ­
sis al s o  l i m i t  the i n f e r e n c e s  w h i c h  can be m a d e  f r o m  th is 
study. A s s u m p t i o n s  that the v a r i a n c e  of the i n d e p e n d e n t  
v a r i a b l e s  is the s ame for e a c h  g r o u p  and t ha t the c o r r e l a ­
ti ons  a m o n g  i n d e p e n d e n t  v a r i a b l e s  are the same for e a c h  
g r o u p  g e n e r a l l y  w e r e  o n l y  m i l d l y  v i o l a t e d .  Th is is r e ­
v e a l e d  by the c o r r e l a t i o n  m a t r i c e s  and the s t a n d a r d  d e v i a ­
ti ons  for e a c h  g r o u p  w h i c h  are  p r e s e n t e d  in a p p e n d i x  I. 
Also, for t e s t s  of s i g n i f i c a n c e  b e t w e e n  the f i n a n c i a l  p r o ­
files of the two g r o u p s  to be c o m p l e t e l y  valid,  the p r o ­
f ile s are a s s u m e d  m u 1 t i n o r m a 1 ly d i s t r i b u t e d .  This 
a s s u m p t i o n  is not s t r i c t l y  u p h e l d  in this r e s e a r c h .
H o w e v e r ,  C o o l e y  and  L o h n e s  not e  th a t  r e s e a r c h e r s  o f t e n  
b y p a s s  the fo r m a l  t e s t s  of t h e s e  a s s u m p t i o n s  b e c a u s e  the
h y p o t h e s i s  is r a t h e r  i n s e n s i t i v e  to m o d e r a t e  d e p a r t u r e s
14f r o m  the a s s u m p t i o n s .
O r g a n i z a t i o n  of the S t u d y  
C h a p t e r  II p r o v i d e s  i n s i g h t  in t o  the s p e c t r u m  of 
e m p i r i c a l  m e r g e r  r e s e a r c h  c o n d u c t e d  s i n c e  the tur n  of the
l ^ C o o l e y  and Lohn e s ,  op. c i t . , p. 61.
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ce n t u r y .  T o o l s  u t i l i z e d  in the r e s e a r c h  are d e l i n e a t e d ,  
and the r e l a t i o n s h i p  b e t w e e n  f o r m e r  r e s e a r c h  and this p a p e r  
is r e c o g n i z e d .
C h a p t e r  III i d e n t i f i e s  the d a t a  b a n k  u t i l i z e d  and 
d e s c r i b e s  the s a m p l e  desi g n .  The a p p l i c a t i o n  and o b j e c ­
t i v e s  of f a c t o r  a n a l y s i s ,  m u l t i p l e  d i s c r i m i n a n t  a n a l y s i s  
and a n a l y s i s  of v a r i a n c e  are  e x p l a i n e d  in d e t a i l .  H y p o t h e ­
ses are s t a t e d  f o r m a l l y .
C h a p t e r  IV r e p o r t s  the r e s u l t s  of the s t a t i s t i c a l  
a n a l y s e s .  V a r i a b l e s  s e l e c t e d  by the f a c t o r  a n a l y s i s  are 
d i s c l o s e d ,  and the d i s c r i m i n a t o r y  and c 1a s s i f i c a t o r y  
q u a l i t i e s  of the m u l t i p l e  d i s c r i m i n a n t  m o d e l s  are d i s ­
cuss e d .  The o u t c o m e  of the a n a l y s i s  of v a r i a n c e  is c o m ­
p a r e d  w i t h  the r e s u l t s  of the d i s c r i m i n a n t  a n a l y s i s .
C h a p t e r  V s u m m a r i z e s  the r e s u l t s  of  the h y p o t h e s e s  
tests, and p r e s e n t s  c o n c l u s i o n s  a b o u t  the f i n a n c i a l  c h a r ­
a c t e r i s t i c s  of fi rms a c q u i r e d  by s u c c e s s f u l / u n s u c c e s s f u l  
g r o u p s  of c o n g l o m e r a t e  firms. I m p l i c a t i o n s  of the p a p e r  
are d e v e l o p e d ,  and r e c o m m e n d a t i o n s  for f u r t h e r  r e s e a r c h  
ar e  e x p r e s s e d .
C H A P T E R  II
A R E V I E W  OF S E L E C T E D  E M P I R I C A L  
M E R G E R  R E S E A R C H
I n t r o d u c t i o n
E m p i r i c a l  m e r g e r  r e s e a r c h  has t a k e n  m a n y  d i r e c t i o n s  
s i n c e  the f ir st  m e r g e r  m o v e m e n t  in the e a r l y  1900s. S t a t e d  
in v e r y  b r o a d  te rms, m e r g e r  i s s u e s  c o n s i d e r e d  by n u m e r o u s  
r e s e a r c h e r s  s i n c e  the t u r n  of the c e n t u r y  i n c l u d e  the 
f i n a n c i a l  c h a r a c t e r i s t i c s  of a c q u i r e d  firms, j u s t i f i c a t i o n  
for c o n g l o m e r a t i o n s ,  i n v e s t m e n t  p e r f o r m a n c e  of c o n g l o m e r ­
ates, e f f e c t i v e n e s s  of c o n g l o m e r a t e  d i v e r s i f i c a t i o n ,  and 
c o n s i d e r a t i o n s  in e x c h a n g e  ra ti o s .  T h i s  c h a p t e r  is 
s e p a r a t e d  into five s e c t i o n s ,  and s t u d i e s  r e l a t e d  to the 
t o p i c s  m e n t i o n e d  a b o v e  are r e v i e w e d  in the s e c t i o n s .
F i n a n c i a l  C h a r a c t e r i s t i c s  of A c q u i r e d  F i r m s  
The p r i m a r y  o b j e c t i v e  of t his r e s e a r c h  e f f o r t  is to 
e m p i r i c a l l y  d e t e r m i n e  if d u r i n g  the 1 9 6 0 s  t h e r e  w e r e  s i g ­
n i f i c a n t  d i f f e r e n c e s  b e t w e e n  th e f i n a n c i a l  p r o f i l e s  of 
f i r m s  a c q u i r e d  by s u c c e s s f u l / u n s u c c e s s f u l  g r o u p s  of c o n ­
g l o m e r a t e  firms. If d i f f e r e n c e s  ex ist, the d i s c r i m i n a t i n g  
m o d e l  m i g h t  be u s e f u l  in p r e d i c t i n g  w h e t h e r  a p r o p o s e d
18
19
a c q u i s i t i o n  w i l l  c o n t r i b u t e  to or d e t r a c t  f r o m  the o p e r a ­
t io ns  of the a c q u i r i n g  firm. At l e a s t  two o t h e r  s t u d i e s  
h a v e  u t i l i z e d  m u l t i v a r i a t e  t e c h n i q u e s  to a n a l y z e  the f i n a n ­
cial c h a r a c t e r i s t i c s  of a c q u i r e d  firms , b u t  the two s t u d i e s  
p u r s u e d  o b j e c t i v e s  t h a t  w e r e  b o t h  d i s t i n c t i v e  but d i s ­
s i m i l a r  to the g o a l s  of t his pap e r .  M e l i c h e r  and H e m p e l ^  
w e r e  c o n c e r n e d  w i t h  d i f f e r e n t i a t i n g  b e t w e e n  the f i n a n c i a l
c h a r a c t e r i s t i c s  of c o n g l o m e r a t e  and h o r i z o n t a l  or v e r t i c a l
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m e r g e r s ,  an d a l t h o u g h  c o n c l u s i o n s  of the S t e v e n s '  p a p e r  
i n d i c a t e  that  it m i g h t  be p o s s i b l e  to p r e d i c t  the k i n d  of 
fi r m  t h a t  a c o n g l o m e r a t e  w o u l d  a c q u i r e ,  the o r i g i n a l  i n ­
t en t  of his p a p e r  s e e m e d  to be to d i f f e r e n t i a t e  b e t w e e n  
the f i n a n c i a l  c h a r a c t e r i s t i c s  of a c q u i r e d  an d n o n - a c q u i r e d  
f i r m s .
M e l i c h e r  and H e m p e l  e m p l o y e d  m u l t i p l e  l i n e a r  d i s ­
c r i m i n a n t  a n a l y s i s  to e x a m i n e  the d i f f e r e n c e s  b e t w e e n  the 
f i n a n c i a l  c h a r a c t e r i s t i c s  of c o n g l o m e r a t e  and h o r i z o n t a l  
or v e r t i c a l  m e r g e r s .  B a s e d  upo n  166 large i n d u s t r i a l  
m e r g e r s  c o n s u m m a t e d  b e t w e e n  1950 an d  1970, t h e y  c o n c l u d e d  
t hat  c o m p a n i e s  e n g a g i n g  in c o n g l o m e r a t e  m e r g e r s  e m p l o y e d
^■Ronald W. M e l i c h e r  and G e o r g e  H. H e m p e l ,  " F i n a n c i a l  
C h a r a c t e r i s t i c s  of C o n g l o m e r a t e  V e r s u s  H o r i z o n t a l  or 
V e r t i c a l  M e r g e r s , "  P a p e r  r ea d b e f o r e  S o u t h w e s t e r n  F i n a n c e  
A s s o c i a t i o n  M e e t i n g s ,  Ma r c h ,  1972. ( m i m e o g r a p h e d ) .
^ S t e v e n s ,  D o n a l d ,  "A M u l t i v a r i a t e  A n a l y s i s  of 
F i n a n c i a l  C h a r a c t e r i s t i c s  of A c q u i r e d  F i r m s  in I n d u s t r i a l  
M e r g e r s , "  U n p u b l i s h e d  Ph.D. d i s s e r t a t i o n ,  M i c h i g a n  St ate 
U n i v e r s i t y ,  1972.
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m o r e  f i n a n c i a l  l e v e r a g e ;  e n j o y e d  h i g h e r  m a r k e t  v a l u e s  
r e l a t i v e  to b o o k  v a l u e s ;  w e r e  m o r e  l i k e l y  to e m p l o y  a 
p r i c e - e a r n i n g s  s t r a t e g y ;  and p a i d  l o w e r  p r e m i u m s  tha n c o m ­
p a n i e s  e n g a g e d  in h o r i z o n t a l  or v e r t i c a l  m e r g e r s .  F u r t h e r ,  
a c q u i r i n g  f irms w e r e  l a r g e r  in h o r i z o n t a l  or v e r t i c a l  
m e r g e r s ,  and a c q u i r e d  firms in h o r i z o n t a l  or v e r t i c a l  
m e r g e r s  w e r e  less p r o f i t a b l e  w i t h  l o w e r  g r o w t h  rates.
S t e v e n s  a n a l y z e d  the d i f f e r e n c e s  b e t w e e n  the f i n a n ­
cial q u a l i t i e s  of f ir ms a c q u i r e d  in i n d u s t r i a l  m e r g e r s  
d u r i n g  1966 and f irms a v a i l a b l e  in 196 6 but  not a c q u i r e d  
as of 1970. T w e n t y  r a t i o s  w e r e  c a l c u l a t e d  for eac h  s a m p l e  
w h i c h  i n c l u d e d  f o r t y  firms. F a c t o r  a n a l y s i s  was u t i l i z e d  
to r e d u c e  the r a t i o  set to f e w e r  m u t u a l l y  u n c o r r e l a t e d  
v a r i a b l e s  w h i c h  a d e q u a t e l y  r e p r e s e n t e d  the o r i g i n a l  data. 
T h e s e  v a r i a b l e s  s e r v e d  as input for the m u l t i p l e  d i s c r i m i ­
nan t  a n a l y s i s  w h i c h  c a l c u l a t e d  a f u n c t i o n  that was s t a t i s ­
t i c a l l y  s i g n i f i c a n t .
The s a m p l e s  w e r e  r e f o r m u l a t e d  u s i n g  an " a t t r a c ­
t i v e n e s s  for a c q u i s i t i o n "  c r i t e r i o n  r a t h e r  t ha n the ac- 
q u i r e d / n o n - a c q u i r e d  c l a s s i f i c a t i o n , an d the f a c t o r  and 
d i s c r i m i n a n t  a n a l y s e s  w e r e  r e p e a t e d .  S t e v e n s  c o n c l u d e d  
that firms a t t r a c t i v e  for a c q u i s i t i o n  w e r e  m o r e  p r o f i t a b l e ,  
m o r e  li quid,  p a i d  h i g h e r  ca s h  d i v i d e n d s  r e l a t i v e  to e a r n ­
ings, and e m p l o y e d  less f i n a n c i a l  l e v e r a g e  t h a n  u n a t t r a c ­
ti v e  firms. T h e s e  c o n c l u s i o n s  b a s e d  u p o n  the
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" a t t r a c t i v e n e s s  for a c q u i s i t i o n "  c r i t e r i o n  m i g h t  i m p l y  
that it is p o s s i b l e  to p r e d i c t  the k i n d  of f i r m  t h a t  a 
c o n g l o m e r a t e  w i l l  a c q u i r e .
J u s t i f i c a t i o n  for C o n g l o m e r a t i o n s  
That c o n g l o m e r a t e  f i r m s  s h o u l d  p e r f o r m  s a t i s f a c ­
t o r i l y  an e c o n o m i c  f u n c t i o n  is the e s s e n c e  of m o s t  s t u d i e s  
of p o s t - m e r g e r  p e r f o r m a n c e  or s u c c e s s .  N u m e r o u s  r e s e a r c h ­
ers h a v e  a t t e m p t e d  to e i t h e r  s u b s t a n t i a t e  or  r e f u t e  the 
c o n t r i b u t i o n s  or b e n e f i t s  w h i c h  a c c r u e  to o u r  s o c i e t y  as 
a r e s u l t  of la rge  b u s i n e s s  c o m b i n a t i o n s .  T h e s e  v a r i o u s  
r e s e a r c h e r s  h a v e  s o m e t i m e s  d e f i n e d  b e n e f i t s  d i f f e r e n t l y  
and t h e i r  c o n c l u s i o n s  hav e  not a l w a y s  b e e n  in a g r e e m e n t ,  
but the s o c i a l  d e s i r a b i l i t y  of l a r g e  b u s i n e s s  c o n g l o m e r a ­
t i o n s  se ems to be the b a s i c  is sue w h i c h  p e r m e a t e s  the 
s t u d i e s  of c o n g l o m e r a t e  p r o f i t a b i l i t y ,  e f f i c i e n c y ,  and 
p e r f o r m a n c e .  As i l l u s t r a t e d  by the s t u d i e s  w h i c h  fo llow, 
this is sue  has a t t r a c t e d  the i n t e r e s t  of a c a d e m i c i a n s  
fro m  the e a r l y  1 90 0s u n t i l  the p r e s e n t  time.
M e a d e 3 , in 1912, felt that the l a r g e  c o m b i n a t i o n s  
s h o u l d  not be d i s s o l v e d  if it c o u l d  be s h o w n  t hat t h e y  
s t a b i l i z e d  p r i c e s  at a l o w e r  level, and if it c o u l d  be 
f u r t h e r  s h o w n  that t h e y  p r o d u c e d  g o o d s  and s e r v i c e s  m o r e
^ E d w a r d  S h e r w o o d  Me a d e ,  "The E c o n o m i e s  of C o m b i n a ­
t i o n , "  J o u r n a l  of P o l i t i c a l  E c o n o m y , Vol. XX (April, 1912), 
p p . 358-72.
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e f f i c i e n t l y  t han n o n - t r u s t s .  To a n s w e r  the q u e s t i o n  c o n ­
c e r n i n g  p r i c e  s t a b i l i t y  an d level, M e a d e  c o m p a r e d  p r i c e s  
b e t w e e n  p r o d u c t s  p r o d u c e d  by i n d u s t r i a l  c o m b i n a t i o n s  an d 
p r o d u c t s  p r o d u c e d  u n d e r  m ore c o m p e t i t i v e  c o n d i t i o n s  o v e r  
a p e r i o d  of  f o u r t e e n  years. It wa s  d e t e r m i n e d  in his 
s t u d y  t hat the t r u s t s  h e l d  an a d v a n t a g e  on the i s s u e s  b o t h  
of s t a b l e  and  l o w e r  p r i c e s .  This c o n c l u s i o n  s u p p o r t e d  the 
c o n t i n u e d  e x i s t e n c e  of the la rge b u s i n e s s  c o m b i n a t i o n s .
The c o m p a r i s o n  of n o n - t r u s t s  w i t h  t r u s t s  p r e s e n t e d  
a m o r e  c o m p l e x  p r o b l e m  w h e n  c o n s i d e r e d  f r o m  the s t a n d p o i n t  
of b u s i n e s s  e f f i c i e n c y .  P r o b l e m s  a r o s e  b e c a u s e  of the v a s t  
d i f f e r e n c e s  in the s y s t e m  of a c c o u n t i n g  for c o s t s  of p r o ­
d u c t i o n  and net p r o f i t s .  To e s t a b l i s h  s u p e r i o r  e f f i c i e n c y ,  
it wa s  h y p o t h e s i z e d  th at p r o f i t s  of the t r u s t s  a v e r a g e d  
m a t e r i a l l y  h i g h e r  t ha n p r o f i t s  of the i n d e p e n d e n t  firms. 
M e a d e ,  h o w e v e r ,  f o u n d  it i m p o s s i b l e  to m a k e  a s a t i s f a c t o r y  
c o m p a r i s o n  of this k i n d  b e c a u s e  of the d i f f e r e n c e s  in 
a c c o u n t i n g  p r o c e d u r e s .  He did e x a m i n e  the i n c r e a s e  in net 
e a r n i n g s  of t w e n t y - n i n e  m a n u f a c t u r i n g  h o l d i n g  c o m p a n i e s  
f r o m  1902 to 1910, and the d i v i d e n d  p a y m e n t  r e c o r d  of 
f i f t y - f i v e  of t he se c o m p a n i e s  f r o m  1902 to 1911. The i n ­
c r e a s e  in net e a r n i n g s  and the d i v i d e n d  p a y m e n t  r e c o r d  of 
the t r u s t s  i n v e s t i g a t e d  did no t s u p p o r t  the h y p o t h e s i s  
that t r u s t s  p r o d u c e d  m o r e  e f f i c i e n t l y  than n o n - t r u s t s .
The r e s u l t s  of M e a d e ' s  s t u d y  w e r e  i n c o n c l u s i v e .  The 
t r u s t s  m a i n t a i n e d  s t a b l e  and r e a s o n a b l e  p r i c e s ,  b u t  t h e y  
w e r e  not p a r t i c u l a r l y  e f f i c i e n t .
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M o r e  c o n c l u s i v e  r e s u l t s  of a n o t h e r  s t u d y  w e r e  p u b -
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l i s h e d  in 1921 by P r o f e s s o r  D e w i n g  w h o  i n v e s t i g a t e d  a ran 
d o m  s e l e c t i o n  of t h i r t y - f i v e  i n d u s t r i a l  c o m b i n a t i o n s  m o s t  
of w h i c h  w e r e  o r g a n i z e d  b e f o r e  1903. T h i s  s t u d y  e n c o m ­
p a s s e d  a p e r i o d  of ten ye a r s ,  bu t  c a s e s  w e r e  o m i t t e d  f r o m  
the t a b u l a t i o n  w h e n  t his  p e r i o d  e x t e n d e d  b e y o n d  1914. The 
p e r i o d  s t u d i e d  by D e w i n g  was  e s s e n t i a l l y  the s ame as the 
p e r i o d  s t u d i e d  by Me ade.
T h r e e  s e p a r a t e  s t a n d a r d s  of r e l a t i v e  p r o f i t  or 
r e l a t i v e  s u c c e s s  w e r e  e s t a b l i s h e d  in the D e w i n g  study.
The i n d u s t r i a l  c o m b i n a t i o n  s h o u l d ;  first, y i e l d  a l a r g e r  
net p r o f i t  tha n  the su m  of net p r o f i t s  of the i n d i v i d u a l  
firms t hat e n t e r e d  the c o m b i n a t i o n ;  se con d,  y i e l d  a net 
p r o f i t  a p p r o x i m a t e l y  e q u a l  to w h a t  its p r o m o t e r s ,  b a n k e r s ,  
and o w n e r s  e s t i m a t e d ;  and th ird, p r o d u c e  a v e r a g e  net 
e a r n i n g s  o v e r  a r e a s o n a b l e  p e r i o d  of t im e t h a t  e x c e e d e d  
the net  e a r n i n g s  p r i o r  to the c o m b i n a t i o n  and d u r i n g  its 
fi r s t  y e a r  of o p e r a t i o n s .
D e w i n g  m a d e  an e f f o r t  to i n c l u d e  in his s t u d y  o n l y  
i n d u s t r i a l  c o m b i n a t i o n s  w h i c h  r e p r e s e n t e d  at l e a s t  five 
s e p a r a t e  an d r e l a t i v e l y  i n d e p e n d e n t  units, w h i c h  had 
p r e v i o u s l y  b e e n  c o m p e t i t o r s .  L a r g e  b u s i n e s s e s  w h i c h  had  
d e v e l o p e d  t h r o u g h  i n t e r n a l  g r o w t h  w e r e  not c o n s i d e r e d .
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A r t h u r  S. De wi ng, "A S t a t i s t i c a l  T e s t  of the 
S u c c e s s  of C o n s o l i d a t i o n s , "  Q u a r t e r l y  J o u r n a l  of E c o n o m i c s  
Vol. 36 (November , 1921), pp. 84-1 01 .
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The r e s u l t s  of the D e w i n g  s t u d y  w e r e  f a i r l y  c o n s i s ­
t ent w i t h  c o n c l u s i o n s  of the M e a d e  study. He f o u n d  that  
e a r n i n g s  b e f o r e  the c o n s o l i d a t i o n  w e r e  n e a r l y  a f i f t h  
g r e a t e r  th a n  e a r n i n g s  of the f i r s t  y e a r  a f t e r  c o n s o l i d a ­
tion, and t hat p r o p o n e n t s  of the b u s i n e s s  c o m b i n a t i o n  w e r e  
far too o p t i m i s t i c  in t h e i r  a p p r a i s a l  of f u t u r e  e a r n i n g s .  
A v e r a g e  e a r n i n g s  for the ten y e a r  p e r i o d  f o l l o w i n g  c o n ­
s o l i d a t i o n  e q u a l e d  or e x c e e d e d  the p r e d i c t i o n s  m a d e  by 
the p r o m o t e r s  and b a n k e r s  in o n l y  five of t h i r t y - f i v e  c a s e s  
s t u d i e d .  Not o n l y  w e r e  i m m e d i a t e  e a r n i n g s  r e l a t i v e l y  bad, 
but f u t u r e  e a r n i n g s  w e r e  less t ha n e n c o u r a g i n g .  As a 
m a t t e r  of fact, e a r n i n g s  of the f irst y e a r  a f t e r  c o n s o l i d a ­
t ion  w e r e  g r e a t e r  t h a n  e a r n i n g s  of the t e n t h  year.
L i v e r m o r e ^  t ook  w h a t  he b e l i e v e d  to be a fr esh a p ­
p r o a c h  to the e v a l u a t i o n  of the s u c c e s s  of b u s i n e s s  c o m ­
b i n a t i o n s  o r g a n i z e d  d u r i n g  the p e r i o d  1888 to 1905. He 
was c r i t i c a l  of the s t u d i e s  p r e p a r e d  by  M e a d e  and by 
D e w i n g  p r i m a r i l y  b e c a u s e  o n l y  t h i r t y - s e v e n  d i f f e r e n t  c o m ­
p a n i e s  w e r e  c o n s i d e r e d .  L i v e r m o r e  felt that the s a m p l e  
of c o m p a n i e s  s t u d i e d  w a s  far too n a r r o w  and t hat p r e v i o u s  
r e s e a r c h e r s  h a d  e x a m i n e d  o n l y  c o m p a n i e s  w h i c h  ha d c o n t i n u ­
ous e x i s t e n c e  s inc e f o r m a t i o n .  T hi s e x i s t e n c e ,  L i v e r m o r e  
felt, w a s  p r i m a  f acie  e v i d e n c e  of s u c c e s s .
S h a w  L i v e r m o r e ,  "The S u c c e s s  of I n d u s t r i a l  
M e r g e r s , "  Q u a r t e r l y  J o u r n a l  of E c o n o m i c s , Vol. 50 
(Nov em ber, 1935), pp. 68-96.
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L i v e r m o r e ,  in an e f f o r t  to o v e r c o m e  the o b j e c t i o n  of
the s m a l l  s a m p l e  of fi rm s s t u d i e d  by p r e v i o u s  r e s e a r c h e r s ,  
d e v e l o p e d  a m a s t e r  lis t  for a n a l y s i s  w h i c h  i n c l u d e d  409 
c o m p a n i e s .  A f t e r  r e f i n e m e n t ,  his final s a m p l e  i n c l u d e d  
328 firm s w h i c h  w e r e  s e p a r a t e d  into two gr ou p s .  The p r i ­
m a r y  g r o u p  w a s  c o m p r i s e d  of 156 firms, ea c h  la rg e e n o u g h  to 
i n f l u e n c e  a p p r e c i a b l y  c o n d i t i o n s  in its i n d u s t r y ,  bu t  the 
172 f i r m s  i n c l u d e d  in the s e c o n d a r y  g r o u p  w e r e  for the 
m o s t  p a r t  r a t h e r  i n c o n s p i c u o u s  in t h e i r  r e s p e c t i v e  i n d u s ­
tries.  U t i l i z i n g  this  sample,  his u l t i m a t e  test of s u c c e s s  
was b a s e d  u p o n  a m e a s u r e  of e a r n i n g s  r e l a t i v e  to c a p i t a l i ­
zati o n .  The rate of e a r n i n g s  for firms in his s a m p l e  wa s 
c o m p a r e d  w i t h  the ra te e a r n e d  by all s u c c e s s f u l  i n d u s t r i a l  
c o m p a n i e s  for a li ke p e r i o d .  L i v e r m o r e ' s  c o n c l u s i o n s  w e r e  
as f o l l o w s :
"A s t a t i s t i c a l  e x a m i n a t i o n  of the p e r f o r m a n c e  
of 1 8 8 8 - 1 9 0 5  c o n s o l i d a t i o n s  r e v e a l s  t ha t one- 
h a l f  of the c o n s o l i d a t i o n s  w h i c h  t r u l y  d e s e r v e  
t ha t t i t l e  h a v e  not o n l y  m a i n t a i n e d  a c o n t i n u ­
ous e x i s t e n c e  b u t  h a v e  b e e n  's u c c e s s e s '  d u r i n g  
the s u c c e e d i n g  q u a r t e r - c e n t u r y , m e a s u r e d  by 
a r e a s o n a b l e  s t a n d a r d .  S e c o n d l y ,  the a c t u a l  
rate of e a r n i n g s  of t h o s e  w h i c h  can be c a l l e d  
s u c c e s s f u l  c o m p a r e s  f a v o r a b l y  w i t h  the d e m o n ­
s t r a t e d  rate of all s u c c e s s f u l  i n d u s t r i a l  c o m ­
p a n i e s  in the p o s t  w a r  p e r i o d .
The s e e m i n g l y  c o n t r a d i c t o r y  c o n c l u s i o n s  r e a c h e d  by
L i v e r m o r e  and  by D e w i n g  m a y  h av e b e e n  a r e s u l t  of t h e i r
r e s p e c t i v e  d e f i n i t i o n s  of s u c cess .
^ I b i d ., p. 69.
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R e c e n t  s t u d i e s  of s u c c e s s  a n d / o r  p e r f o r m a n c e  of con 
g l o m e r a t e  f i r m s  a p p a r e n t l y  h a v e  a l s o  b e e n  c o n c e r n e d  i m p l i ­
citly, if not e x p l i c i t l y ,  w i t h  j u s t i f i c a t i o n  for the m o v e ­
m e n t  t o w a r d  g r e a t e r  c o n c e n t r a t i o n  of a s s e t s  an d pow er . 
Kelly, Reid, and S t i c h  ea c h  f o u n d  tha t  c o n g l o m e r a t e s  w e r e  
not p a r t i c u l a r l y  p r o f i t a b l e ,  bu t  the W e s t o n - M a n s i n g h k a  
s t u d y  c o n c l u d e d  t hat  c o n g l o m e r a t e  fi rms p e r f o r m e d  s a t i s ­
f a c t o r i l y  d u r i n g  the 1960s.
To test the p r o f i t a b i l i t y  of m e r g e r s ,  P r o f e s s o r  
7
E a m o n  M. K e l l y  a n a l y z e d  the m a r k e t  v a l u a t i o n  and r a t e s  of 
r e t u r n  b o t h  for t w e n t y - t w o  f irms w h i c h  h a d  p a r t i c i p a t e d  
in s i g n i f i c a n t  m e r g e r  p r o g r a m s  and for t w e n t y - t w o  firms 
w h i c h  had not. A b s o l u t e  and r e l a t i v e  c h a n g e s  in m a r k e t  
p r i c e s ,  p r i c e - e a r n i n g s  rati o s ,  net s al es  pe r  c o m m o n  share, 
o p e r a t i n g  i n c o m e  b e f o r e  d e p r e c i a t i o n  as a p e r c e n t  of net 
sales, and ca s h  e a r n i n g s  p e r  c o m m o n  s h a r e  w e r e  e v a l u a t e d  
on a p r e - me rger v e r s u s  p o s t - m e r g e r  b a s i s  for the p e r i o d  
1 9 4 6 - 1 9 6 0 .
He c o n c l u d e d  th a t  t h e r e  wa s  no s i g n i f i c a n t  d i f f e r ­
e nce  b e t w e e n  the p r o f i t a b i l i t y  of fi rms w h i c h  ha d  a c h i e v e d  
g r o w t h  e x t e r n a l l y  and f i r m s  w h i c h  h a d  i n v e s t e d  i n t e r n a l l y .
7E a m o n  M. Kelly, "The P r o f i t a b i l i t y  of G r o w t h  
T h r o u g h  M e r g e r s , "  Ph.D. d i s s e r t a t i o n ,  P e n n s y l v a n i a  
S t a t e  U n i v e r s i t y ,  1967.
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Q
R e i d ' s  s t u d i e s  c o n t a i n  dat a  w h i c h  e v a l u a t e  a s a m p l e  
of c o n g l o m e r a t e  fi rms for the p e r i o d  1 9 5 1 - 1 9 6 1 .  A l t h o u g h  
his s t u d i e s  w e r e  p r i m a r i l y  c o n c e r n e d  w i t h  the p o t e n t i a l  
c o n f l i c t  of i n t e r e s t  b e t w e e n  s h a r e h o l d e r s  and m a n a g e r s ,  
p e r f o r m a n c e  wa s  c o n s i d e r e d .  The s a m p l e  of c o n g l o m e r a t e  
firms was  s e p a r a t e d  into two g r o u p s  w h i c h  w e r e  l a b e l e d  
o f f e n s i v e  and d e f e n s i v e .  P e r f o r m a n c e  of e a c h  of t h e s e  
g r o u p s  wa s  c o m p a r e d  w i t h  a s a m p l e  of " a g g r e s s i v e  p u r e  
i n t e r n a l  g r o w t h  f i r m s , "  an d his t e s t s  r e v e a l e d  t h a t  all 
p r o f i t - r e l a t e d  v a r i a b l e s  f a v o r e d  the f irms w h i c h  had
a c h i e v e d  t h e i r  g r o w t h  p r i m a r i l y  i n t e r n a l l y .
g
P r o f e s s o r  S t i c h  m a d e  a r a t h e r  c o m p r e h e n s i v e  s t u d y  
of m e r g e r  p e r f o r m a n c e  w h i c h  e m b r a c e d  the y e a r s  1 9 4 8 - 1 9 6 4 .  
This s t u d y  i n c l u d e d  a f i n a l  s a m p l e  of 228 m e r g e r s  w h i c h  
e n c o m p a s s e d  all m a j o r  i n d u s t r y  c l a s s i f i c a t i o n s .  P e r f o r ­
m a n c e  of the m e r g e d  firms wa s  c o m p a r e d  w i t h  b o t h  the 
p e r f o r m a n c e  of all f ir ms  in the i n d u s t r y  in w h i c h  the y 
o p e r a t e d  and w i t h  the p e r f o r m a n c e  of all i n d u s t r i a l  fi rms 
on the c o m p u s t a t  t a p e s . ^  P e r f o r m a n c e  i n d i c a t o r s  w e r e
Q
S a m u e l  R. Reid, M e r g e r s ,  M a n a g e r s  and the E c o n o m y , 
(New York: M c G r a w  Hill B o o k  C o m p a n y ) ,  p a r t  two.
^ R o b e r t  S. Stich, " A g g r e g a t e  A n a l y s i s  of M e r g e r  
P e r f o r m a n c e  1 9 4 8 - 1 9 6 4 , "  P a p e r  r ead  b e f o r e  S o u t h w e s t e r n  
F i n a n c e  A s s o c i a t i o n  M e e t i n g s ,  March , 1972. ( m i m e o g r a p h e d ) .
^®A d a t a  c o m p i l a t i o n  d e v e l o p e d  by S t a n d a r d  and P o o r ' s  
w h i c h  c o n t a i n s  20 y e a r s  of a n n u a l  d a t a  for 1 , 8 0 0  l i s t e d  
i n d u s t r i a l  c o m p a n i e s ,  850 o v e r  the c o u n t e r  c o m p a n i e s ,  154 
u t i l i t i e s ,  500 C a n a d i a n  c o m p a n i e s ,  and q u a r t e r l y  d a t a  for 
the p a s t  10 years.
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c l a s s i f i e d  as f i n a n c i a l  i n d i c a t o r s  and m a r k e t  i n d i c a t o r s ,  
an d w e r e  r e p r e s e n t e d  by  t w e l v e  ra ti os. W h e n  the p e r f o r ­
m a n c e  of m e r g e d  firms w a s  c o m p a r e d  w i t h  b o t h  the a g g r e g a t e  
p e r f o r m a n c e  of all i n d u s t r i a l  firms in the U.S. and the 
a g g r e g a t e  p e r f o r m a n c e  of all firms in the n i n e  i n d u s t r i e s  
s t u d i e d ,  t h e r e  w a s  l i t t l e  e v i d e n c e  to s u p p o r t  the h y p o t h e ­
sis th at the m e r g e r  m o v e m e n t  ha d  b e e n  s u c c e s s f u l .
S i n c e  the s t u d i e s  d e s c r i b e d  a b o v e  e n d e d  for the m os t
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pa r t  in the e a r l y  or m i d  1960s, W e s t o n  and M a n s i n g h k a  
(WM) felt t hat an u p d a t i n g  of the s t u d i e s  w a s  n e c e s s a r y .  
E m p h a s i s  in t h e i r  p a p e r  was  p l a c e d  u p o n  c r i t e r i a  r e l a t e d  
to e c o n o m i c  e f f i c i e n c y .  The WM s t u d y  c o v e r e d  the p e r i o d s  
1 9 5 8 - 1 9 6 8  and 1 9 6 0 - 1 9 6 8 ,  and i n c l u d e d  s i x t y - t h r e e  firms 
c l a s s i f i e d  as c o n g l o m e r a t e s  b a s e d  upo n  the f o l l o w i n g
(1) A f i r m  d e r i v e d  f r o m  e x t e r n a l  a c q u i s i t i o n s  at 
least t w e n t y  p e r c e n t  of its i n c r e a s e  in t o t a l  a s s e t s  
d u r i n g  the 1960s, and
(2) As of 1968, a f i r m  o p e r a t e d  in at l east ten 
t h r e e - d i g i t  S t a n d a r d  I n d u s t r i a l  C l a s s i f i c a t i o n  (SIC) 
c a t e g o r i e s  or in at l e a s t  five t w o - d i g i t  SIC c a t e g o r i e s .
Both a s a m p l e  of i n d u s t r i a l  c o m p a n i e s  an d a sa m p l e  
w h i c h  c o m b i n e d  i n d u s t r i a l  an d  n o n - i n d u s t r i a l  firms w e r e
l^J.F. W e s t o n  an d  S.K. M a n s i n g h k a ,  "Te s t s  of the 
E f f i c i e n c y  P e r f o r m a n c e  of C o n g l o m e r a t e  F i r m s , "  The J o u r n a l  
of F i n a n c e ,  Vol. X X V I  ( S e p t ember,  1971), pp. 919- 9 4 6 .
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c o m p a r e d  w i t h  the c o n g l o m e r a t e s .  P e r f o r m a n c e  w a s  m e a s u r e d  
on the b a s i s  of g r o w t h  r a t e s  and e a r n i n g s .  G r o w t h  rates 
w e r e  c a l c u l a t e d  for (1) t o t a l  as se t s ,  (2) sales,  (3) net 
income, (4) e a r n i n g s  p e r  share, and  (5) m a r k e t  p r i c e  
b a s e d  on the y e a r l y  hi gh, the y e a r l y  low, a n d  the a r i t h ­
m e t i c  m e a n  of the a n n u a l  h i g h  and low pr i c e ,  and s e v e r a l  
r a t i o s  w e r e  c a l c u l a t e d  to m e a s u r e  e a r n i n g s  p e r f o r m a n c e .
The a r i t h m e t i c  m e a n s  of g r o w t h  r ates for the c o n g l o m e r a t e s  
w e r e  s i g n i f i c a n t l y  h i g h e r  t han the a r i t h m e t i c  m e a n s  of 
g r o w t h  r a t e s  for s a m p l e  1 or s a m p l e  2 e i t h e r  s e p a r a t e l y  
or jointly .
A n a l y s i s  of e a r n i n g s  in the late 1 9 5 0 s  and in the 
e a r l y  1 960s  i n d i c a t e d  t h a t  e a r n i n g s  r a t e s  of c o n g l o m e r a t e s  
w e r e  s i g n i f i c a n t l y  l o w e r  th a n  r a t e s  e a r n e d  by o t h e r  g r o u p s  
of firms. By 1968, the e a r n i n g s  p e r f o r m a n c e  of c o n g l o m e r ­
ate f irms c o m p a r e d  f a v o r a b l y  w i t h  o t h e r  g r o u p s  of firms, 
and, t h e r e f o r e ,  c o n g l o m e r a t e s  w e r e  d e e m e d  s u c c e s s f u l  b e ­
c a u s e  t hey h a d  i n c r e a s e d  d e p r e s s e d  e a r n i n g s  to the a v e r a g e  
for o t h e r  i n d u s t r i a l  firms.
B a s e d  u p o n  the s t u d i e s  s u m m a r i z e d  above, the e v i ­
d e n c e  doe s  not g e n e r a l l y  p r o v i d e  e c o n o m i c  j u s t i f i c a t i o n  
for c o n g l o m e r a t i o n s .  But b e f o r e  a v a l i d  c a s e  can be d e v e ­
l o p e d  o p p o s i n g  b u s i n e s s  c o m b i n a t i o n s ,  it is i m p o r t a n t  to 
d e t e r m i n e  w h a t  w o u l d  h a v e  h a p p e n e d  to the a c q u i r e d  firms 
h a d  t h e y  no t b e e n  a b s o r b e d  by the c o n g l o m e r a t e s .  A n d  this 
in i t s e l f  is a near, if not t o t a l l y ,  i m p o s s i b l e  task.
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I n v e s t m e n t  P e r f o r m a n c e  of C o n g l o m e r a t e s  
S e v e r a l  s t u d i e s  of m e r g e r s  h a v e  b e e n  c o n c e r n e d  w i t h  
the w e l f a r e  of the i n v e s t o r .  T h e s e  p a p e r s  h a v e  t a k e n  d i f ­
f e r e n t  d i r e c t i o n s  w i t h  some c o n s i d e r i n g  the p o s t - m e r g e r  
p o s i t i o n  of b o t h  b u y e r  and se ll er, b u t  w i t h  o t h e r s  i n v e s t i ­
g a t i n g  the p o s i t i o n  of e i t h e r  b u y e r  or seller.
1 9L o r i e  and H a l p e r n  e x a m i n e d  the p e r f o r m a n c e  of 
117 m e r g e r s  d u r i n g  the p e r i o d  1 9 5 4 - 1 9 6 7 .  Th is s a m p l e  of 
m e r g e r s  wa s  t a k e n  f ro m the F e d e r a l  T r a d e  C o m m i s s i o n  l i s t ­
ing of m e r g e r s  of f ir ms in m a n u f a c t u r i n g  and m i n i n g  in 
w h i c h  the a c q u i r e d  fir ms  had  a s s e t s  g r e a t e r  t ha n ten 
m i l l i o n  d o l l a r s .  M e r g e r s  w h i c h  t h e y  s t u d i e d  w e r e  c o n s u m ­
m a t e d  by the i s s u a n c e  of r a t h e r  c o m p l e x  i n s t r u m e n t s  such 
as c o n v e r t i b l e s  or w a r r a n t s  to the s h a r e h o l d e r s  of the 
a c q u i r e d  c o m p a n y .  V a r i o u s  b a s e s  m e a s u r e d  in the p e r i o d  
six m o n t h s  p r e c e d i n g  the m e r g e r  to two y e a r s  a f t e r  the 
m e r g e r  w e r e  e m p l o y e d  to a n a l y z e  the i n v e s t m e n t  r e t u r n  to 
s t o c k h o l d e r s  of the a c q u i r e d  firms. G e n e r a l l y ,  the 
r e s u l t s  of th is s t u d y  r e v e a l e d  that the i n v e s t m e n t  r e t u r n  
to s t o c k h o l d e r s  of the a c q u i r e d  f irms w a s  s u p e r i o r  to the 
m a r k e t  p e r f o r m a n c e  of b r o a d  m a r k e t  i n d e x e s  for c o m p a r a b l e  
p e r i o d s  of time.
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J a m e s  H. L o r i e  and Paul H a l p e r n ,  " C o n g l o m e r a t e s :  
The R h e t o r i c  an d the E v i d e n c e , "  The J o u r n a l  of Law and 
E c o n o m i c s , Vol. XIII  (April, 1970), pp. 14 9-1 66.
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1 3The G o r t - H o g a r t y  p a p e r  e x a m i n e d  c o n c e n t r a t i o n  of 
a s s e t s  or o u t p u t ,  p r o f i t a b i l i t y  of m e r g e r s ,  f a c t o r s  w h i c h  
c o n t r i b u t e  to s u c c e s s  in m e r g e r s ,  and p u b l i c  p o l i c y  i m ­
p l i c a t i o n s .  This st udy, w h i c h  e n c o m p a s s e d  the 1 9 4 8 - 1 9 6 8  
p e r i o d ,  c o n s i d e r e d  th e p o s t - m e r g e r  p o s i t i o n s  of b o t h  b u y e r s  
and se lle r s .
Wi t h  s u c c e s s  d e f i n e d  in t e r m s  of i n v e s t m e n t  p e r ­
f o r m a n c e ,  t hey c o n c l u d e d  t h a t  o w n e r s  of s e l l i n g  fi rms 
f a r e d  b e t t e r  t h a n  o w n e r s  of b u y i n g  firms. A l t h o u g h  some 
a c q u i s i t i o n s  r e s u l t e d  in l a r g e  r e t u r n s ,  g e n e r a l l y ,  m e r g e r s  
di d  no t i n c r e a s e  the v a l u e  of the c o m b i n e d  p r o p e r t i e s  of 
the m e r g i n g  firms. To s u m m a r i z e ,  e v i d e n c e  p r e s e n t e d  in 
thi s  s t u d y  r e v e a l e d  a net t r a n s f e r  of w e a l t h  f r o m  o w n e r s  
of the a c q u i r i n g  f i r m  to o w n e r s  of the a c q u i r e d  fir m  
b e c a u s e  p r e m i u m s  p a i d  o f t e n  e x c e e d e d  f u n c t i o n a l  g a i n s  
from the m e r g e r s .
The G o r t - H o g a r t y  p a p e r  a l s o  i n d i c a t e d  tha t l arge 
firms ha d  a b s o r b e d  a s i g n i f i c a n t  p o r t i o n  of the t ota l 
a s s e t s  in m a n u f a c t u r i n g ,  and tha t  b o t h  the f i r m  b e i n g  
a c q u i r e d  and the a c q u i r i n g  f i r m  s h o u l d  be c o n s i d e r e d  
w h e n  f o r m u l a t i n g  p u b l i c  p o l i c y .
T h a t  the i n v e s t m e n t  p e r f o r m a n c e  of the a c q u i r i n g  
f irm m u s t  e x c e e d  the a v e r a g e  i n v e s t m e n t  p e r f o r m a n c e  of
1 ^M i c h a e l  G o r t  an d  T h o m a s  F. H o g a r t y ,  "New E v i d e n c e  
on M e r g e r s , "  The J o u r n a l  of Law and E c o n o m i c s , Vol. XI II 
(April, 1970), pp. 1 6 7 - 1 8 4 .
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14f i r m s  in the sa me i n d u s t r y  w a s  H o g a r t y ' s  d e f i n i t i o n  of 
s u c c e s s  in his study. The p o s t - m e r g e r  s u c c e s s  of fo r t y -  
t h r e e  a c q u i r i n g  firms, w h i c h  w e r e  e s p e c i a l l y  a c t i v e  in 
m e r g e r s  d u r i n g  th e y e a r s  1 9 5 3 - 6 4 ,  w a s  m e a s u r e d  in t e r m s  
of c a p i t a l  g a i n s  p l u s  d i v i d e n d  r e t u r n s .  W h e n  r e i n v e s t m e n t  
of d i v i d e n d s  w a s  c o n s i d e r e d  in the m e a s u r e m e n t ,  he c l a s s i ­
fied f o u r t e e n  as f a i l u r e s ,  t w e n t y - f o u r  as a m b i g u o u s ,  and 
five as s u c c e s s e s .  He f o u n d  t h a t  the a v e r a g e  p e r f o r m a n c e  
of i n d i v i d u a l  firm s in t h e i r  r e s p e c t i v e  i n d u s t r i e s  wa s 
b e t t e r  t han the i n v e s t m e n t  p e r f o r m a n c e  of the f o r t y - t h r e e  
a c q u i r i n g  f ir ms  i n c l u d e d  in his study.
15
A d i f f e r e n t  a p p r o a c h  wa s t a k e n  by  S had w h o s e  
s t u d y  of s i x t y - f i v e  m e r g e r s  in p r o c e s s  in e a r l y  1969 
p r o v i d e d  i n s i g h t  into the c o m p e t i t i v e  n a t u r e  of the a c ­
q u i s i t i o n  m a r k e t .  His p a p e r  r e v e a l e d  t ha t in c o m m o n - f o r -  
c o m m o n  e x c h a n g e s  s t o c k h o l d e r s  of the m e d i a n  c o r p o r a t e  
s e l l e r  g a i n e d  21 p e r c e n t  in m a r k e t  v a l u e  and 33 p e r c e n t  
in d i v i d e n d  y i e l d  w h i l e  i m p r o v i n g  the q u a l i t y  and m a r k e t ­
a b i l i t y  of t h e i r  i n v e s t m e n t .  B e c a u s e  of the a d d i t i o n a l  
s h a r e s  issued , the m e d i a n  c o r p o r a t e  b u y e r  s u s t a i n e d  a 
19 p e r c e n t  d i l u t i o n  in b o t h  c u r r e n t  e a r n i n g s  and b o o k
^ T h o m a s  F. H o g a r t y ,  " P r o f i t a b i l i t y  of  C o r p o r a t e  
M e r g e r s , "  J o u r n a l  of B u s i n e s s , Vol. X L I I I  (July, 1970), 
pp. 317-32 7.
^ J o h n  S.R. Shad, "The F i n a n c i a l  R e a l i t i e s  of 
M e r g e r s , "  H a r v a r d  B u s i n e s s  R e v i e w , Vol. 47 ( N o v e m b e r -  
D e c e m b e r ,  1969), pp. 1 3 3 - 1 4 6 .
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va lue. In c o n v e r t i b l e  p r e f e r r e d - f o r - c o m m o n  e x c h a n g e s ,  
s t o c k h o l d e r s  of the m e d i a n  s e l l e r  g a i n e d  20 p e r c e n t  in 
m a r k e t  v a l u e  and 56 p e r c e n t  in d i v i d e n d  y i e l d  w h i l e  i m ­
p r o v i n g  the q u a l i t y  and m a r k e t a b i l i t y  of t h e i r  i n v e s t m e n t .  
P u r c h a s e  w i t h  deb t  s e c u r i t i e s  r e s u l t e d  in g a i n s  to the 
m e d i a n  s e l l e r  of 22 p e r c e n t  in m a r k e t  v a l u e  and 93 p e r c e n t  
in yield,  and i m p r o v e d  the q u a l i t y  of t h e i r  i n v e s t m e n t .
F r o m  the s e l l e r ' s  p o i n t  of view, c o n c l u s i o n s  of the Shad 
s t u d y  m i g h t  a n s w e r  w h y  fi rms merg e.
E f f e c t i v e n e s s  of C o n g l o m e r a t e  D i v e r s i f i c a t i o n
D i v e r s i f i c a t i o n  is o f t e n  a d v a n c e d  as an i m p o r t a n t  
r e a s o n  for m e r g e r  b e c a u s e  of the p o s t - m e r g e r  r e t u r n - r i s k  
p o s s i b i l i t i e s  of the c o m b i n e .  Few, if any, a c a d e m i c i a n s  
w o u l d  q u e s t i o n  the a d v a n t a g e s  of d i v e r s i f i c a t i o n ,  bu t 
m a n y  w o u l d  q u e s t i o n  w h e t h e r  a c o n g l o m e r a t e  firm can d i v e r ­
s i f y  m o r e  e f f e c t i v e l y  th an can a m u t u a l  fund or an i n d i ­
v i d u a l  w h o  b u y s  s h a r e s  in s e v e r a l  c o m p a n i e s .
S m i t h  and S c h r e i n e r ^  e x a m i n e d  c o n g l o m e r a t e  d i v e r ­
s i f i c a t i o n  u t i l i z i n g  a p o r t f o l i o  a n a l y s i s  a p p r o a c h  in 
w h i c h  i n d u s t r i a l  c a t e g o r i e s  w e r e  t r e a t e d  as s e c u r i t i e s  
t h a t  c o n g l o m e r a t e s  c o u l d  p u r c h a s e .  B o t h  the c l a s s i f i c a t i o n  
m e t h o d  and the i n d e x e s  of the a g g r e g a t e  m a r k e t  v a l u e  for 
the c o m m o n  s t o c k  in e ach i n d u s t r i a l  c a t e g o r y  w e r e  t a k e n
■ ^ K e i t h  V. S m i t h  and J ohn C. S c h r e i n e r ,  "A 
P o r t f o l i o  A n a l y s i s  of C o n g l o m e r a t e  D i v e r s i f i c a t i o n , "  The 
J o u r n a l  of F i n a n c e ,  Vol. X X I V  (June, 1969), pp. 4 1 3 - 4 2 7 .
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f r o m  S t a n d a r d  and P o o r ' s  p u b l i c a t i o n s .  P e r f o r m a n c e  r e l a ­
t i v e s  and the a v e r a g e  v a l u e  and s t a n d a r d  d e v i a t i o n  for 
ea c h  r e l a t i v e  w e r e  c a l c u l a t e d  u s i n g  e n d - o f - y e a r  i n d e x  
v a l u e s  for the p e r i o d  1 9 5 3 - 1 9 6 7 .  U s i n g  t hese data, the 
o p t i m a l  d i v e r s i f i c a t i o n  of a c o n g l o m e r a t e  fi r m  into the 
s i x t y - s e v e n  i n d u s t r i a l  c a t e g o r i e s  w a s  o b t a i n e d  by c a l c u ­
l a t i n g  a M a r k o w i t z  e f f i c i e n t  set w h i c h  wa s  p l o t t e d  on a 
r e t u r n - r i s k  graph. S i n c e  two o b j e c t i v e s  of this s t u d y  
w e r e  " ( 1 ) to d e v e l o p  an d te st a m e a n s  of m e a s u r i n g  the ex 
ante d i v e r s i f i c a t i o n  p o t e n t i a l  of g i v e n  c o n g l o m e r a t e s  and
(2 ) to c o m p a r e  the o b s e r v e d  d i v e r s i f i c a t i o n  p a t t e r n s  of
1 7
c e r t a i n  c o n g l o m e r a t e s  w i t h  t h o s e  of m u t u a l  f u n d s , "  r e ­
t u r n - r i s k  c h a r a c t e r i s t i c s  for b o t h  a s a m p l e  of c o n g l o m ­
e r a t e s  and a s a m p l e  of m u t u a l  f u n d s  w e r e  c o m p a r e d  w i t h  the 
e f f i c i e n t  fro n t i e r .  S e v e r a l  c o n g l o m e r a t e s  a c h i e v e d  e x ­
c e p t i o n a l l y  g o o d  p o r t f o l i o  typ e d i v e r s i f i c a t i o n ,  but, 
g e n e r a l l y ,  d i v e r s i f i c a t i o n  a c c o m p l i s h e d  by m u t u a l  funds 
w a s  s u p e r i o r .
C o n s i d e r a t i o n s  in E x c h a n g e  R a t i o s
A few s t u d i e s  h a v e  e x a m i n e d  the m e r g e r  p h e n o m e n o n
to d e t e r m i n e  w h i c h  f i n a n c i a l  c o n s i d e r a t i o n s  p r e d o m i n a t e  in
1 ftM e r g e r  n e g o t i a t i o n s *  R e i l l y  e x a m i n e d  t w e n t y - f i v e
1 7 I b i d . , p. 413.
l ® F r a n k  K. Re illy, "What D e t e r m i n e s  the R a t i o  of 
E x c h a n g e  in C o r p o r a t e  M e r g e r s ? "  F i n a n c i a l  A n a l y s t s  J o u r n a l , 
Vol. X V I I I  ( N o v e m b e r - D e c e m b e r ,  1962), pp. 47-50.
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i n d u s t r i a l  m e r g e r s  i n v o l v i n g  f i f t y  c o r p o r a t i o n s  w h o s e  
s tock was m a r k e t a b l e .  A f t e r  r e v i e w i n g  " a c c e p t e d "  or 
" r e c o m m e n d e d "  m e t h o d s  of e v a l u a t i o n ,  he c o m p i l e d  a list 
of f a c t o r s  n e c e s s a r y  to e v a l u a t e  a c o m p a n y  an d  for w h i c h  
da t a  w e r e  a v a i l a b l e .  His list i n c l u d e d  the f o l l o w i n g  
fa c tor s:  (1) Sale s p e r  share, (2) E a r n i n g s  pe r  s h a r e
(last c o m p l e t e  Y e a r ) , (3) E a r n i n g s  p e r  s h a r e  (five Ye a r
a v e r a g e ) , (4) Net a s s e t s  p e r  share,  (5) B ook v a l u e  per
share, (6 ) D i v i d e n d ,  (7) C o m m o n  s t o c k  p r i c e  (several 
a v e r a g e s ) ,  (8 ) P r i c e - e a r n i n g s  ra tio, (9) E x c h a n g e  rate, 
(10) N u m b e r  of c o m m o n  s h a r e s  o u t s t a n d i n g ,  (11) M a r k e t  
v a l u e  of s h a r e s  e x c h a n g e d ,  an d (12) T o t a l  ne t worth .
T he se  f a c t o r s  w e r e  e v a l u a t e d  by d i v i d i n g  e a c h  r a t i o  as 
c a l c u l a t e d  by the r a t i o  of e x c h a n g e  a n d  by a s s i g n i n g  4 
p o i n t s  to the h i g h e s t  score; 3 p o i n t s  to the s e c o n d  h i g h ­
est score; 2 p o i n t s  to the t h i r d  h i g h e s t  score; and  1 
p o i n t  to the f o u r t h  h i g h e s t  score.
He c o n c l u d e d  t h a t  c o m m o n  s t o c k  p r i c e  w a s  the m os t 
i m p o r t a n t  c o n s i d e r a t i o n  in e x c h a n g e  r a t i o s  f o l l o w e d  by 
e a r n i n g s  an d b a l a n c e  s h e e t  i t e m s  w h i c h  a c h i e v e d  i d e n t i c a l  
scores. His p a p e r  a l s o  r e v e a l e d  that p r e m i u m s  w h i c h  a v e r ­
age d  6.9 p e r c e n t  w e r e  p a i d  to the s t o c k h o l d e r s  of m o r e  
t h a n  80 p e r c e n t  of  the a c q u i r e d  f ir ms s u r v e y e d .
B a s e d  u p o n  t h e i r  s t u d y  and a s t u d y  c o n d u c t e d  by 
P r o f e s s o r  C h e l c i e  B o s l a n d ,  W e s t o n  an d  B r i g h a m  r e v i e w e d  the 
r e l a t i v e  i m p o r t a n c e  of f a c t o r s  in e x c h a n g e  r a t i o s  in the
36
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s e c o n d  e d i t i o n  of t h e i r  text. The two  s t u d i e s  i n c l u d e d
130 m e r g e r s  c o n s u m m a t e d  d u r i n g  the p e r i o d  1 9 5 5 - 1 9 6 4 .
T h e y  c o n c l u d e d  t h a t  it wa s i m p o s s i b l e  to s p e c i f y ,  g e n e r ­
ally, w h i c h  c o m b i n a t i o n  of v a r i a b l e s  d o m i n a t e d  the a c t u a l  
e x c h a n g e  r a t i o s  in c o r p o r a t e  m e r g e r s ,  but th a t  b o o k  value,  
e a r n i n g s ,  d i v i d e n d s ,  an d  m a r k e t  p r i c e  pe r  s h a r e  w e r e  e a c h  
i n f l u e n t i a l  in some m e r g e r s .
S u m m a r y
S e v e r a l  e m p i r i c a l  m e r g e r  s t u d i e s  w e r e  r e v i e w e d  
a b o v e  w i t h  the p r i m a r y  o b j e c t i v e  of e s t a b l i s h i n g  a n e e d  
for this s t u d y  to d i f f e r e n t i a t e  b e t w e e n  the f i n a n c i a l  
c h a r a c t e r i s t i c s  of fi rms a c q u i r e d  by s u c c e s s f u l / u n s u c ­
c e s s f u l  g r o u p s  of c o n g l o m e r a t e  firms. E a r l y  in this c h a p ­
ter it was n o t e d  th a t  the p a p e r  by M e l i c h e r  and  H e m p e l  and 
the S t e v e n ' s  s t u d y  e a c h  e x a m i n e d  the f i n a n c i a l  c h a r a c t e r ­
i s t i c s  of a c q u i r e d  firms, b u t  the d i c h o t o m y  of firms and  
the o b j e c t i v e s  p u r s u e d  w e r e  b o t h  d i s t i n c t i v e  bu t  u n l i k e  
the a p p r o a c h  t a k e n  in the p r e s e n t  study. The s e v e r a l  
o t h e r  e m p i r i c a l  s t u d i e s  r e v i e w e d  i n d i c a t e d  th a t  r e s e a r c h ­
ers  al s o  h a v e  b e e n  c o n c e r n e d  w i t h  the s o c i a l  d e s i r a b i l i t y  
of me rg e r ;  the w e l f a r e  of the i n v e s t o r ;  the e f f e c t i v e n e s s
F r e d  W e s t o n  and E u g e n e  F. B r i g h a m ,  M a n a g e r i a l  
F i n a n c e , (2nd ed. N e w  York: Holt, R i n e h a r t  and  W i n s t o n ,
1966) , C h a p t e r  27.
C h e l c i e  B o s l a n d ,  " S t o c k  V a l u a t i o n  in R e c e n t  M e r ­
gers: A S t u d y  of A p p r a i s a l  F a c t o r s , "  T r u s t s  and E s t a t e s
(June, July, A u g u s t ,  1955), pp. 516-669 .
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of c o n g l o m e r a t e  d i v e r s i f i c a t i o n ;  an d  the f i n a n c i a l  c o n s i d  
e r a t i o n s  in e x c h a n g e  ratios.  No d o u b t  some i m p o r t a n t  mer 
ger r e s e a r c h  w a s  u n i n t e n t i o n a l l y  o m i t t e d ,  b u t  the s t u d i e s  
r e v i e w e d  w e r e  i n d i c a t i v e  of the m a n y  i s s u e s  e x p l o r e d  by 
r e s e a r c h e r s  i n t e r e s t e d  in the m e r g e r  p h e n o m e n o m .
C H A P T E R  III
D A T A  S O U R C E S ,  S A M P L E  DESI G N ,  A N D  
A N A L Y T I C A L  T E C H N I Q U E S
I n t r o d u c t i o n  
Thi s c h a p t e r  is s e p a r a t e d  in to t hree d i v i s i o n s .
The f i r s t  s e c t i o n  e x p l a i n s  the s o u r c e s  and the c o l l e c t i o n  
of data. S e c t i o n  two d e s c r i b e s  the s a m p l e  desi g n ,  and the 
t h i r d  s e c t i o n  i n t r o d u c e s  the m u l t i v a r i a t e  and the u n i v a r i ­
ate t o o l s  e m p l o y e d  to a n a l y z e  the data.
D at a S o u r c e s  and C o l l e c t i o n  P r o c e d u r e  
I n c o m p l e t e  f i n a n c i a l  d a t a  wa s  the f ir st s e r i o u s  
i m p e d i m e n t  e n c o u n t e r e d  in this r e s e a r c h  e f f o r t  to d i f f e r e n ­
t ia te  b e t w e e n  the f i n a n c i a l  p r o f i l e s  of firms a c q u i r e d  
by s u c c e s s f u l / u n s u c c e s s f u l  g r o u p s  of c o n g l o m e r a t e s .  This 
p r o b l e m  is c o m m o n  to m a n y  r e s e a r c h e r s ,  b u t  a b s e n c e  of
data, p e r h a p s ,  has b e e n  a p a r t i c u l a r l y  s t r o n g  d e t e r r e n t  to
1 2m e r g e r  r e s e a r c h .  S t e v e n s  n o t e s  in his  p a p e r  t h a t  d a t a
^Samuel R. Reid, Mergers, Managers, and the E c o n o m y , 
(New York: McGra w-Hill Book Company, 1968), p. 20.
2Donald L. Stevens, "A Multivariate Analysis of 
Financial Characteristics of Acquired Firms in Industrial 
Mergers," Unpublished Ph.D. dissertation, Michigan State 
University, 1972, p. 29.
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are a v a i l a b l e  on o n l y  a few a c q u i r e d  firms, an d w h e n  d a t a  
are a v a i l a b l e ,  it is o f t e n  i n c o m p l e t e .  Reid, in his book, 
M e r g e r s ,  M a n a g e r s ,  and the E c o n o m y  e x p r e s s e s  v i r t u a l l y  the 
same s e n t i m e n t  w h e n  he c o m m e n t s  that "we do not k n o w  the 
p e r t i n e n t  f i n a n c i a l  d a t a  a b o u t  m o s t  of the a c q u i r e d  
firms. " •*
A l t h o u g h  d e f i c i e n t  f i n a n c i a l  data p e r t a i n i n g  to 
a c q u i r e d  f ir ms i m p o s e s  s e r i o u s  l i m i t a t i o n s  on m e r g e r  r e ­
s ear ch, e m p i r i c a l  t e s t i n g  m u s t  st ill  be c o n d u c t e d  b a s e d  
u po n  the b e s t  d a t a  a v a i l a b l e .  Vance,  in his book, M a n a ­
gers in the C o n g l o m e r a t e  E r a , c o m m e n t s  th at "M o o d y  ’ s
I n d u s t r i a l s " is a n o t h e r  e x c e l l e n t  and p e r t i n e n t  s t a t i s t i -
4
cal s o u r c e  for m e r g e r  data. C r e d e n c e  is g i v e n  this 
o p i n i o n  by the fact that the F e d e r a l  T r a d e  C o m m i s s i o n  r e ­
lies up o n  M o o d y ' s  I n d u s t r i a l s  as a p r i n c i p a l  s o u r c e  of 
d a t a . ^  s i n c e  M o o d y ' s  M a n u a l s  are r e c o g n i z e d  as an a u t h o r i ­
t a t i v e  s o u r c e  of f i n a n c i a l  d a t a  on m e r g e r s ,  th ey s e r v e 
as the d a t a  b a n k  for this pa p e r .  B e c a u s e  of the n a t u r e  
of the firms i n c l u d e d  in th i s  st udy , M o o d y ' s  I n d u s t r i a l  
M a n u a l , M o o d y ' s  Bank an d F i n a n c e  M a n u a l ,  M o o d y ' s  P u b l i c
^Reid, op. c i t ., p. 21.
^Stan-ley C. Va n c e ,  M a n a g e r s  in the C o n g l o m e r a t e  
E r a , (New York: W i l e y - I n t e r s c i e n c e , 1971), p. 16.
^ F e d e r a l  T r a d e  C o m m i s s i o n ,  L a r g e  M e r g e r s  in M a n u ­
f a c t u r i n g  an d  M i n i n g , 1 9 4 8 - 1 9 6 9 ,  S t a t i s t i c a l  R e p o r t  No. 5, 
B u r e a u  of E c o n o m i c s ,  March, 1970, p. 2.
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U t i l i t y  M a n u a l , and M o o d y ' s  T r a n s p o r t a t i o n  M a n u a l  w e r e  
ea c h  ut i 1 i z e d .
E a r n i n g s  and a s s e t  d a t a  w e r e  f i r s t  c o l l e c t e d  for 
the f o r t y - s e v e n  c o n g l o m e r a t e  f ir ms and for the t h i r t y  
firms w h i c h  c o m p r i s e  the D o w  J o n e s  I n d u s t r i a l  A v e r a g e  
(DJIA) . T h e s e  d a t a  w e r e  e x t r a c t e d  f rom the M o o d y  1s M a n ­
ual s for the p e r i o d  1 9 6 0 - 6 9 .  U s i n g  t h e s e  data, c a l c u ­
l a t i o n s  w e r e  m a d e  w h i c h  d e t e r m i n e d  the c l a s s i f i c a t i o n  of 
c o n g l o m e r a t e  f i r m s  int o  e i t h e r  s u c c e s s f u l  or u n s u c c e s s f u l  
g r o u p s  .
F i n a n c i a l  d a t a  w e r e  t h e n  c o l l e c t e d  on s a m p l e s  of 
a c q u i r e d  f ir ms d r a w n  f r o m  a p o p u l a t i o n  of f ir ms  a c q u i r e d  
by e a c h  g r o u p  of c o n g l o m e r a t e s .  Da t a  for the y e a r  i m m e d i ­
a t e l y  p r e c e d i n g  the a c q u i s i t i o n  w e r e  u t i l i z e d  to c a l c u l a t e  
the f i n a n c i a l  ratios.
The s a m p l e  s e l e c t i o n  p r o c e d u r e  is e x p l a i n e d  in the 
f o l l o w i n g  s e c tion.
D e s i g n  of the S a m p l e s  
B e f o r e  s a m p l e s  of a c q u i r e d  fi rms w e r e  s e l e c t e d ,  
c o n g l o m e r a t e  fi rms w e r e  s e l e c t e d  and s e p a r a t e d  in to s u c ­
c e s s f u l / u n s u c c e s s f u l  g r o u p s .
S e l e c t i o n  of c o n g l o m e r a t e  f i r m s
The c l a s s i f i c a t i o n  s c h e m e  for c o n g l o m e r a t e s  in the
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C.
F o r b e s  A n n u a l  I n d u s t r y  R e p o r t  and a list of c o n g l o m e r a t e s
7
w h i c h  a p p e a r e d  in an a r t i c l e  in F o r t u n e  w e r e  e a c h  c o n ­
s i d e r e d  for i n c l u s i o n  in t h i s  study. The F o r b e s  c l a s s i f i ­
c a t i o n  m e t h o d  w a s  c h o s e n  b e c a u s e  it is u p d a t e d  a n n u a l l y ,  
a nd d i s t i n g u i s h e s  b e t w e e n  firms w h o s e  g r o w t h  has b e e n  
a c h i e v e d  p r i m a r i l y  i n t e r n a l l y ,  and firms w h o s e  g r o w t h  has 
b e e n  a c c o m p l i s h e d  via m e r g e r s .  A f t e r  d e f i n i n g  the u n i ­
v e r s e  as fi rms c l a s s i f i e d  e i t h e r  as c o n g l o m e r a t e  or a g ­
g l o m e r a t e  in F o r b e s ,  the firms w e r e  s e p a r a t e d  int o suc-
The c o n g l o m e r a t e  fir ms  w e r e  d i v i d e d  into two g r o u p s  
b a s e d  u po n t h e i r  p e r f o r m a n c e  r e l a t i v e  to the m e d i a n  p e r ­
f o r m a n c e  of the fi rms  w h i c h  no w  c o m p r i s e  the Dow J o n e s  
I n d u s t r i a l  A v e r a g e  ( D J I A ) . S i n c e  the o p e r a t i o n s  of m o s t  
c o n g l o m e r a t e s  are m u l t i - i n d u s t r y , it s e e m e d  a p p r o p r i a t e  
to c o m p a r e  t h e i r  p e r f o r m a n c e  w i t h  a b r o a d - i n d u s t r y  b a s e d  
s t a n d a r d .  P e r f o r m a n c e  of e a c h  f i r m  i n c l u d e d  in the D J I A  
w a s  m e a s u r e d  by a g g r e g a t e  net in c o m e  a f t e r  t a x e s  d i v i d e d
by a g g r e g a t e  t o t a l  a s s e t s  for the p e r i o d  1960- 6 9 .  S i n c e
^ " A n n u a l  R e p o r t  on A m e r i c a n  I n d u s t r y , "  F o r b e s , Vol.
104 ( J a nuar y 1, 1970), p. 96.
^ T h o m a s  O ' H a n l o n ,  "The Odd N e w s  A b o u t  C o n g l o m e r ­
a t e s , "  F o r t u n e , Vol. L X X V  (June 15, 1967), p. 177.
®It s h o u l d  be n o t e d  that s i n c e  this g r o u p  of c o n ­
g l o m e r a t e s  was c h o s e n  and r e s e a r c h e d ,  a n o t h e r  v i a b l e  c l a s ­
s i f i c a t i o n  p r o c e d u r e  has b e e n  d e v e l o p e d .  See J.F. W e s t o n  
and S.K. M a n s i n g h k a ,  " T e s t s  of the E f f i c i e n c y  P e r f o r m a n c e  
of C o n g l o m e r a t e  F i r m s , "  The  J o u r n a l  of F i n a n c e , Vol. XX VI 
( S e p t em ber, 1971), pp. 9 1 9 - 9 4 6 .
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the D J I A  is c o m p r i s e d  of t h i r t y  firms, t h e s e  c a l c u l a t i o n s  
p r o d u c e d  t h i r t y  v a l u e s ,  e a c h  of w h i c h  r e p r e s e n t e d  p e r f o r ­
m a n c e  of a s i n g l e  firm. The m e d i a n  of the t h i r t y  v a l u e s  
w a s  the " a v e r a g e "  v a l u e  w i t h  w h i c h  p e r f o r m a n c e  of e a c h  c o n ­
g l o m e r a t e  f i r m  w a s  c o m p a r e d .
P r e c i s e l y  the same p e r f o r m a n c e  m e a s u r e  w a s  c a l c u ­
l a t e d  for e a c h  c o n g l o m e r a t e .  C o n g l o m e r a t e  f i r m s  w h i c h  
p e r f o r m e d  b e t t e r  th a n  the m e d i a n  p e r f o r m a n c e  of D J I A  firms 
w e r e  c l a s s i f i e d  as " s u c c e s s f u l , "  and  t h o s e  w h i c h  p e r f o r m e d  
w o r s e  t han the m e d i a n  p e r f o r m a n c e  of D J I A  f irms  w e r e  l a ­
b e l e d  " u n s u c c e s s f u l . "  W i t h  the m e d i a n  p e r f o r m a n c e  of D J I A  
f irm s s e r v i n g  as the s t a n d a r d ,  ten c o n g l o m e r a t e  firms w e r e  
f oun d s u c c e s s f u l  and t h i r t y - s e v e n  w e r e  c l a s s i f i e d  as u n ­
s u c c e s s f u l .  A l t h o u g h  the p e r f o r m a n c e  c r i t e r i o n  d e s c r i b e d  
a b o v e  was not e n t i r e l y  s a t i s f a c t o r y ,  the d i c h o t o m y  of c o n ­
g l o m e r a t e  firms was f a i r l y  c o n s i s t e n t  w i t h  an a l t e r n a t i v e  
c l a s s i f i c a t i o n  m e t h o d  u t i l i z e d  for v e r i f i c a t i o n .  To i l ­
lu s t r a t e ,  the ve r y  same p e r f o r m a n c e  m e a s u r e s  d e s c r i b e d  
a b o v e  w e r e  a p p l i e d  to o n l y  1 9 6 8 - 6 9  data, an d o n l y  one of 
the s u c c e s s f u l  c o n g l o m e r a t e  firms c l e a r l y  f a i l e d  to q u a l i ­
fy o n c e  a g a i n  as s u c c e s s f u l .
S e l e c t i o n  of s a m p l e s
A c q u i s i t i o n s  m a d e  by the c o n g l o m e r a t e  f i r m s  d u r i n g  
the p e r i o d  1 9 6 0 - 6 9  and  r e p o r t e d  in M o o d y ' s  M a n u a l s  c o n s t i ­
tute the p o p u l a t i o n  f r o m  w h i c h  the s a m p l e s  of a c q u i r e d  
firms w e r e  drawn. As a r e s u l t  of th is p r o c e d u r e ,  the
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s a m p l e s  t a k e n  w e r e  not w i t h o u t  bias. All a c q u i s i t i o n s  
d u r i n g  this p e r i o d  w e r e  not  r e p o r t e d  in M o o d y ' s  M a n u a l s , 
and c o m p l e t e  f i n a n c i a l  d ata w e r e  not a v a i l a b l e  on m a n y  of 
the s m a l l e r  a c q u i s i t i o n s  w h i c h  w ere r e p o r t e d .  G e n e r a l l y ,  
then, the s a m p l e s  w e r e  b i a s e d  t o w a r d  l a r g e r  a c q u i s i t i o n s .
F i r m s  a c q u i r e d  d u r i n g  the 1960s by e a c h  c o n g l o m e r a t e  
w er e i d e n t i f i e d ,  and this i n i t i a l  s a m p l e  w a s  s t r a t i f i e d  
w i t h  r e s p e c t  to s u c c e s s f u l / u n s u c c e s s f u l  c o n g l o m e r a t e  firms. 
To i l l u s t r a t e ,  a s a m p l e  of t w e n t y  a c q u i r e d  f irms  on w h i c h  
f i n a n c i a l  d a t a  w ere a v a i l a b l e  w a s  d r a w n  f r o m  a c q u i s i t i o n s  
m a d e  by the ten s u c c e s s f u l  c o n g l o m e r a t e  firms, an d a 
sa m p l e  of f orty firms  on w h i c h  f i n a n c i a l  d a t a  w e r e  a v a i l ­
able wa s  t a k e n  fr o m  a c q u i s i t i o n s  m ade  by the t h i r t y - s e v e n  
u n s u c c e s s f u l  c o n g l o m e r a t e  firms.
E i g h t e e n  f i n a n c i a l  r a t i o s  w h i c h  r e p r e s e n t  f i n a n c i a l  
c h a r a c t e r i s t i c s  of t h e s e  s a m p l e s  of a c q u i r e d  firms u l t i ­
m a t e l y  se rv e as i n p u t s  for a m u l t i p l e  l i n e a r  d i s c r i m i n a n t  
a n a l y s i s  w h i c h  s h o u l d  c a l c u l a t e  a f u n c t i o n  to m a x i m a l l y  
d i f f e r e n t i a t e  b e t w e e n  the f i n a n c i a l  c h a r a c t e r i s t i c s  of 
firms a c q u i r e d  by the firms. To te st the p r e d i c t i v e  v a l u e  
of this d i s c r i m i n a n t  model, a test s a m p l e  of a c q u i r e d  fi rms 
w a s  s e l e c t e d .  Ag ain, a c q u i s i t i o n s  r e p o r t e d  in M o o d y 's 
M a n u a l s  s e r v e d  as the p o p u l a t i o n  fr om w h i c h  this te st  
sa m p l e  wa s taken. To f a c i l i t a t e  t e s t i n g  the a c c u r a c y  of 
the d i s c r i m i n a n t  mo d e l ,  a c q u i r e d  firms i n c l u d e d  in the 
i n i t i a l  s a m p l e  w e r e  d e l e t e d  fro m  the p o p u l a t i o n  b e f o r e
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the te s t  s a m p l e  w a s  dr awn. The o b j e c t i v e  wa s  to e x c l u d e  
fro m the t e s t  s a m p l e  a c q u i r e d  f i r m s  i n c l u d e d  in the 
i n i t i a l  sa mp le . S a m p l i n g  p r o c e d u r e  for the t est  s a m p l e  
wa s i d e n t i c a l  to s a m p l i n g  p r o c e d u r e  for the i n i t i a l  s a m ­
ple. A s a m p l e  of ten a c q u i r e d  f ir ms for w h i c h  f i n a n c i a l  
d at a w e r e  a v a i l a b l e  w a s  c h o s e n  f r o m  a c q u i s i t i o n s  m a d e  by 
the ten s u c c e s s f u l  c o n g l o m e r a t e s ,  and a s a m p l e  of f i f t e e n  
a c q u i r e d  f irms for w h i c h  f i n a n c i a l  d a t a  w e r e  a v a i l a b l e  was 
d r a w n  from a c q u i s i t i o n s  m a d e  by the t h i r t y - s e v e n  u n s u c ­
c e s s f u l  c o n g l o m e r a t e s .
A n a l y t i c a l  T o o l s  
F a c t o r  a n a l y s i s  and m u l t i p l e  l i n e a r  d i s c r i m i n a n t  
a n a l y s i s  are the m u l t i v a r i a t e  t e c h n i q u e s  e n g a g e d  to 
a n a l y z e  d a t a  in thi s pa per. A n a l y s i s  of v a r i a n c e  is al s o  
e m p l o y e d  as a u n i v a r i a t e  test of the h y p o t h e s e s .
F a c t o r  a n a l y s i s
H i s t o r i c a l l y ,  f a c t o r  a n a l y s i s  has b e e n  u t i l i z e d  
p r i m a r i l y  for n o n - b u s i n e s s  a p p l i c a t i o n s  w i t h  by far the
g r e a t e s t  a m o u n t  of t h e o r e t i c a l  and a p p l i e d  w o r k  h a v i n g
9 10
b e e n  d o n e  in the f ie ld of p s y c h o l o g y .  H o w e v e r ,  H o r s t
9
Paul Hors t,  F a c t o r  A n a l y s i s  of D a t a  M a t r i c e s , (New 
York: Holt, R i n e h a r t ,  and W i n s t o n ,  Inc., 1965), p. 24.
H a r r y  H. Harm o n ,  M o d e r n  F a c t o r  A n a l y s i s , (2nd ed. ; 
C h i c a g o :  The U n i v e r s i t y  of C h i c a g o  Pre s s ,  1967) , p r e ­
face x .
10
Ho rst, loc. cit.
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p o i n t s  out t hat  the t e c h n i q u e s  and o b j e c t i v e s  of f a c t o r
a n a l y s i s  are e q u a l l y  a p p l i c a b l e  to o t h e r  s c i e n t i f i c
d i s c i p l i n e s .  P o l i t i c a l  s c i e n t i s t s  h ave e m p l o y e d  f a c t o r
a n a l y s i s  to a s s i s t  in a n a l y z i n g  the v o t i n g  b e h a v i o r  of
irrembe r s^^f c o n g r e s s ^  and m o r e  r e c e n t l y  the t e c h n i q u e  has
b ee n a p p l i e d  to p r o b l e m s  of m e d i c i n e ,  and of b u s i n e s s  and 
1 9in d u s t r y .
P e r h a p s  r e s e r a c h e r s  in the a r e a  of m a r k e t i n g  h ave
u t u l i z e d  f a c t o r  a n a l y s i s  m o r e  tha n  r e s e a r c h e r s  in o t h e r
1 3b u s i n e s s  d i s c i p l i n e s .  One e x a m p l e  is the use of f a c t o r
a n a l y t i c  t e c h n i q u e s  to s i m p l i f y  the m a n y  v a r i a b l e s  i n f l u ­
en t i a l  in c o n s u m e r  b u y i n g  d e c i s i o n s .^  The p a p e r  by 
B i s h w a  N ath M u k e r j e e , ^  w h i c h  a n a l y z e d  q u a l i t a t i v e  a t t r i ­
b u t e s  of c o f f e e ,  is a n o t h e r  a p p l i c a t i o n  of f a c t o r  a n a l y s i s
^Loc . c i t .
1 2 ib i d . , p. 25.
^ W a l t e r  B. Wentz,  M a r k e t i n g  R e s e a r c h :  M a n a g e m e n t
and M e t h o d s , (New York: H a r p e r  and R o w  P u b l i s h e r s ,  1972),
C h a p t e r  15.
Paul E. G r e e n  and D o n a l d  S. Tull, R e s e a r c h  for 
M a r k e t i n g  D e c i s i o n s , ( E n g l e w o o d  Clif f s ,  N e w  Je rs e y i  
P r e n t i c e - H a l l ,  Inc., 1970), C h a p t e r  12.
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M a r k e t i n g  R e s e a r c h , "  J o u r n a l  of M a r k e t i n g , Vol. 35 
(January, 1971). pp. 13-24.
l ^ H orst, op, c i t ., p. 25.
^ B i s h w a  N a t h  M u k h e r j e e ,  "A F a c t o r  A n a l y s i s  of 
Some Q u a l i t a t i v e  A t t r i b u t e s  of C o f f e e , "  J o u r n a l  of 
A d v e r t i s i n g  R e s e a r c h ,  Vol. 5 (March, 1965) , pp. 35-39.
46
to a m a r k e t i n g  p r o b l e m .  The use of t h e s e  t e c h n i q u e s  by
p e r s o n n e l  m a n a g e r s  to s i m p l i f y  job e v a l u a t i o n  v a r i a b l e s
i l l u s t r a t e s  a n o t h e r  i m p o r t a n t  b u s i n e s s  a p p l i c a t i o n  of
16
f a c t o r  a n a l y s i s .
R e s e a r c h e r s  in the f i e l d  of f i n a n c e  h a v e  a l s o
d e m o n s t r a t e d  the u t i l i t y  of f a c t o r  a n a l y t i c  t e c h n i q u e s .
F a r r a r ^  ^  u t i l i z e d  t h e s e  t e c h n i q u e s  to s i m p l i f y  d a t a  in his
s t u d y  of i n v e s t m e n t  d e c i s i o n  m a k i n g  u n d e r  u n c e r t a i n t y .
A n o t h e r  i m p o r t a n t  a p p l i c a t i o n  of f a c t o r  a n a l y s i s  in the
1 3f i n a n c e  ar e a  is the p a p e r  by S t e v e n s  w h e r e i n  he e m p l o y e d  
this t e c h n i q u e  to r e d u c e  a g r o u p  of t w e n t y  f i n a n c i a l  r a t i o s  
to a s m a l l e r  set of v a r i a b l e s  w i t h  o n l y  m i n i m a l  loss of 
i n f o r m a t i o n .  It wa s  the s u c c e s s  of S t e v e n s  that p r o m p t e d  
the use of f a c t o r  a n a l y s i s  in the p r e s e n t  study. In the 
a b s e n c e  of f a c t o r  a n a l y t i c  t e c h n i q u e s ,  s i m p l i f i c a t i o n  of 
the d a t a  set is a c h i e v e d  a r b i t r a r i l y ,  and o f t e n  b a s e d  
e n t i r e l y  up on i n t u i t i o n .
F a c t o r  a n a l y s i s  is a r a t h e r  g e n e r a l  t e r m  for 
s e v e r a l  p r o c e d u r e s  d e v e l o p e d  for the p u r p o s e  of a n a l y z i n g  
the c o r r e l a t i o n  p a t t e r n  in a set of v a r i a b l e s  in t e r m s  of 
a s m a l l e r  set of v a r i a b l e s ,  c a l l e d  f a c t o r s ,  w i t h  o n l y
l ^ H o r s t ,  loc. cit.
^ D o n a l d  E. F a r r a r ,  The I n v e s t m e n t  D e c i s i o n  U n d e r  
U n c e r t a i n t y , ( E n g l e w o o d  C l i f f s ,  N e w  Jers e y ;  P r e n t i c e -  
Hall, I n c . , 1962), C h a p t e r  3.
l ® S t e v e n s ,  op. cit., C h a p t e r  III.
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m i n i m a l  loss of i n f o r m a t i o n .  Or, s t a t e d  in a n o t h e r  way, 
the goal of f a c t o r  a n a l y s i s  is to a c h i e v e  a p a r s i m o n i o u s  
s u m m a r y  of an o r i g i n a l  d a t a  s e t . ^  The s m a l l e r  d a t a  set 
is o f t e n  m o r e  m a n a g e a b l e  and, thus, m o r e  us ef ul .
P r i n c i p a l  c o m p o n e n t s  a n a l y s i s  is the f a c t o r  s o l u t i o n  
u t i l i z e d  in this pa pe r. Th is is a f a c t o r  a n a l y t i c  
t e c h n i q u e  w h i c h  e x t r a c t s  f a c t o r s  s e q u e n t i a l l y  w i t h  the 
o b j e c t i v e  of p r o d u c i n g  m a x i m u m  d i s c r i m i n a t i o n  a m o n g  f a c ­
t o r s .20 V a r i a t i o n  w h i c h  is " u n e x p l a i n e d "  by the first 
f a c t o r  m a y  be e x p l a i n e d  p a r t i a l l y  by a s e c o n d  f a c t o r  w h i c h  
is not c o r r e l a t e d  w i t h  the first. Thi s  e x t r a c t i o n  of 
f a c t o r s  c o n t i n u e s  u nt il  m o s t  of the v a r i a n c e  of the 
o r i g i n a l  v a r i a b l e s  is a c c o u n t e d  for. R o t a t i o n  of the 
c o o r d i n a t e  a xes ( p r i n c i p a l  axes) to a n e w  p o s i t i o n  in the 
v a r i a b l e  s p a c e  is the e s s e n c e  of this t e c h n i q u e .  Thi s 
r o t a t i o n  g e n e r a t e s  a ne w set of p r i n c i p a l  c o m p o n e n t s  
(factors) w h i c h  r e p r e s e n t  the o r i g i a n l  set of data, H a r m o n  
n o t e s  that the sum  of the v a r i a n c e s  of the n e w  p r i n c i p a l  
c o m p o n e n t s  is e qual to the sum of the v a r i a n c e s  of the 
o r i g i n a l  v a r i a b l e s .
Th i s  s t u d y  b e g i n s  w i t h  a g r o u p  of s i x t y  a c q u i r e d  
firms ( o b s e r v a t i o n s )  for w h i c h  e i g h t e e n  r a t i o s  are
^ H a r m o n  , op, cit., p, 5,
2 0 G r e e n  and Tull, op. cit,, pp. 411-17. 
2 1 Ha rm on , op. cit., p. 136.
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c a l c u l a t e d .  U s i n g  the f o l l o w i n g  n o t a t i o n s ,  the p r i n c i p l e s
of f a c t o r  a n a l y s i s  are d e v e l o p e d .
A = o r i g i n a l  d a t a  m a t r i x
B = f a c t o r  s c o r e s  m a t r i x
C = f a c t o r  l o a d i n g s  m a t r i x
Xj = a jth d a t a  c o l u m n  v e c t o r
n = the n u m b e r  of e l e m e n t s  in v e c t o r  Xj
p = v a r i a b l e s  (data m a t r i x  A)
q = firms (data m a t r i x  A)
r = n e w  d i m e n s i o n  (facto r m a t r i x  B)
Input for the f a c t o r  a n a l y s i s ,  then, is a d a t a  m a t r i x ,  A,
of size qxp (60x18). The dat a  m a t r i x  A is s i m p l i f i e d  if
ea c h  c o l u m n  is t h o u g h t  of as a ve ct o r ,  X j , w i t h  n e l e m e n t s ,
2 2w h e r e  e ach e l e m e n t  is the v al ue for a firm  on the vec tor. 
The c o n f i g u r a t i o n  can now be v i e w e d  as h a v i n g  o n l y  18 
d i m e n s i o n s .  F a c t o r  a n a l y s i s  f u r t h e r  r e d u c e s  the 18 
d i m e n s i o n a l  s p a c e  to a m i n i m u m  n u m b e r  of spac es.
K e e p i n g  in m i n d  t hat  the c o l u m n s  of the d a t a  m a t r i x  
A are v i e w e d  as v e c t o r s ,  f u r t h e r  s i m p l i f i c a t i o n  of the 
m a t r i x  d e p e n d s  u po n the l i n e a r  d e p e n d e n c e  a m o n g  the 
v e c t o r s .  If t h e r e  is r e d u n d a n c y  a m o n g  the o r i g i n a l  set 
of v e c t o r s ,  t h o s e  v e c t o r s  can be r e d e f i n e d  in t e r m s  of a 
s m a l l e r  set of v e c t o r s .  The v e c t o r  set is r e d u c e d  until 
o n l y  l i n e a r l y  i n d e p e n d e n t  v e c t o r s  re main. In o t h e r  words,
2 2 I b i d . , pp. 63-67.
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s i m p l i f i c a t i o n  is a f u n c t i o n  of the n u m b e r  of d i m e n s i o n s
2 1r e q u i r e d  to c o r r e c t l y  r e p r e s e n t  the v e c t o r s .
The r e s u l t i n g  m a t r i x  B of size rxp (r < q) is c a l l e d  
the f a c t o r  sc ores m a t r i x .  S ince the f a c t o r  m a t r i x  B is 
d e r i v e d  d i r e c t l y  f r o m  the d a t a  m a t r i x  A, m a t r i x  A is 
l i n e a r l y  d e p e n d e n t  u p o n  m a t r i x  B. The c o e f f i c i e n t s  of this 
d e p e n d e n c e  are p r e s e n t e d  in a n o t h e r  m a t r i x  C, of size pxr, 
c a l l e d  the fa c t o r  l o a d i n g s  ma tr i x .  S t a t e d  in a n o t h e r  way, 
fa c t o r  l o a d i n g s  are c o r r e l a t i o n s  b e t w e e n  a f a c t o r  and an 
o b s e r v e d  v a r i a b l e ,  and the sq u a r e  on any f a c t o r  l o a d i n g  
g i v e s  the p r o p o r t i o n  of the v a r i a b l e  e x p l a i n e d  by the 
f a c t o r .^ ^
S t e v e n s  p o i n t s  out in his p a p e r  tha t  s ince  a
m a t r i x  can be e x p r e s s e d  as the p r o d u c t  of o t h e r  p a i r s  of
m a t r i c e s ,  the p r o b l e m  of i n d e t e r m i n a c y  is i n t r o d u c e d  into
2 5fa c t o r  a n a l y s i s .  If r e s e a r c h e r s  are to be a bl e to i n t e r ­
p r e t  the d a t a  c l e a r l y ,  th is u n c e r t a i n t y  m u s t  be c o n q u e r e d .  
W h i l e  s e a r c h i n g  for a s o l u t i o n  to t h i s  p r o b l e m  of i n d e t e r ­
m i n a c y ,  T h u r s t o n e  d e v e l o p e d  guide li ne s w h i c h  are c a l l e d
2 6p r i n c i p l e s  of s i m p l e  s t r u c t u r e .  S t r u c t u r e  r e f e r s
2 3
B e n j a m i n  F r u c h t e r ,  I n t r o d u c t i o n  to F a c t o r  
A n a l y s  i s , (Pri nceton, N e w  Jers ey : D. V a n  N o s t r a n d  Co.,
1954), p. 32.
2 4 P h i l i p  H. Du Bo is, An I n t r o d u c t i o n  to P s y c h o l o g i c a l  
S t a t i s t i c s , (New York: H a r p e r  and Row P u b l i s h e r s ,  1965),
p. 458
2 R St ev en s, op. cit., p. 43.
2 fiHarmon, op. cit., p. 98.
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to a s y s t e m  of c o o r d i n a t e  ax es i m p o s e d  u p o n  the con-
2 7f i g u r a t i o n  of v e c t o r s  in space, w h i c h  is f ixed by and 
r e p r e s e n t s  the c o r r e l a t i o n  matr i x .  W h e n  the to tal c o n ­
f i g u r a t i o n  is in one p a r t i c u l a r  p o s i t i o n ,  it is c a l l e d
2 8s i m p l e  s t r u c t u r e .  The p r o b l e m ,  then, is to l o c a t e  this
one p a r t i c u l a r  p o s i t i o n .  F o l l o w i n g  T h u r s t o n c ' s  p r i n c i p l e s  
of s i m p l e  s t r u c t u r e ,  the d e s i r e d  p o s i t i o n  is a c h i e v e d  by 
r o t a t i n g  the p r i n c i p a l  axes of  the f a c t o r  m a t r i x  to r e ­
d e f i n e  the fa ctors. R o t a t i o n  of the axes does  not a l t e r
the p r o p o r t i o n s  of the o r i g i n a l  v a r i a b l e s  e x p l a i n e d  by the
2 9f a c t o r  a n a l y s i s ,  and r o t a t e d  f a c t o r s  are not i m p a i r e d
by s t a t i s t i c a l  c o n s i d e r a t i o n s .  The s u b s e q u e n t  st e p  is to
c h o o s e  an a n a l y t i c a l  r o t a t i o n  m e t h o d  fr om the s e v e r a l
30
m e t h o d s  a v a i l a b l e .
R o t a t i o n  p r o c e d u r e s  are g e n e r a l l y  c l a s s i f i e d  as
e i t h e r  o b l i q u e  or as o r t h o g o n a l .  O b l i q u e  m e t h o d s  a l l o w
c o r r e l a t i o n  a m o n g  the f a c t o r s  w h i l e  the o r t h o g o n a l
p r o c e d u r e s  g e n e r a t e  m u 1 t i p l e - f a c t o r  s o l u t i o n s  u n d e r  the
31
c o n d i t i o n  th at the f a c t o r s  m u s t  not be c o r r e l a t e d .
S inc e the p u r p o s e  of fac t o r  a n a l y s i s  in this p a p e r  is to 
r e d u c e  a set of v a r i a b l e s  to a s m a l l e r  set of v a r i a b l e s
^ R a y m o n d  B. C a t t e l l ,  F a c t o r  A n a l y s i s , (New York: 
H a r p e r  and B r o t h e r s ,  P u b l i s h e r s ,  1952), p. 137.
2 8tL o c . cit.
2 9 DuBo i s ,  loc. cit.
3 0 lb i d . , C h a p t e r s  XIV, XV.
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w h i c h  b e s t  r e p r e s e n t  u n c o r r e l a t e d  f a c tor s,  the v a r i m a x
ro t a t i o n ,  an o r t h o g o n a l  r o t a t i o n  p r o c e d u r e ,  is e m p l o y e d .
The v a r i m a x  t r a n s f o r m a t i o n  was s e l e c t e d  for two re asons;
first, f a c t o r s  r a t h e r  th an v a r i a b l e s  are s i m p l i f i e d  w h e n
this r o t a t i o n  p r o c e d u r e  is used; and se con d, b o t h  the
o b j e c t i v e s  of s i m p l e  s t r u c t u r e  and f a c t o r i a l  i n v a r i a n c e
3 2
are a p p r o a c h e d  w h e n  the v a r i m a x  r o t a t i o n  is u t i l i z e d .  
V a r i a b l e s  w h i c h  h a v e  the h i g h e s t  l o a d i n g s  on f a c t o r s  in 
the r o t a t e d  f a c t o r  m a t r i x  are c a r r i e d  f o r w a r d  as i n p u t s  
for the d i s c r i m i n a n t  a n a l y s i s .
M u l t i p l e  d i s c r i m i n a n t  a n a l y s i s
Ju s t  as in the case of f a c t o r  a n a l y s i s ,  m u l t i p l e  
l i n e a r  d i s c r i m i n a n t  a n a l y s i s  (MDA) u n t i l  r e c e n t  y e a r s  has 
b e e n  u t i l i z e d  p r i m a r i l y  for n o n - b u s i n e s s  a p p l i c a t i o n s .  
T i e d e m a n  and S t e v e n s  a c k n o w l e d g e  that  p r o b a b l y  the 
first r e s e a r c h e r s  to a p p l y  M D A  w e r e  M.M. B a r n a r d  and 
R . A . Fi sh e r .  F o l l o w i n g  F i s h e r ' s  r e c o m m e n d a t i o n ,  B a r nard, 
in 1935, u sed a m e t h o d  to d ate  a s e r i e s  of E g y p t i a n  skulls
3 2 lb i d . , C h a p t e r  XIV.
^ 3D a v i d  V. T i e d e m a n ,  "The U t i l i t y  of the D i s c r i m i ­
na n t  F u n c t i o n  in P s y c h o l o g i c a l  and G u i d a n c e  I n v e s t i g a ­
t i o n s , "  The H a r v a r d  E d u c a t i o n a l  R e v i e w , Vol. XXI, No. 2
(Spring 1951), pp. 71-80.
^ S t e v e n s ,  op. cit., p. 62.
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w h i c h  l a t e r  was  c a l l e d  a d i s c r i m i n a n t  f u n c t i o n . 35 F i s h e r ,  
h i m s e l f ,  in 1936, e m p l o y e d  the same t e c h n i q u e  to c l a s s i f y  
two fo rms of the b l a c k  l o c u s t  t r e e . ^  S ince this e a r l y  
u t i l i z a t i o n  of MDA, the tool has b e e n  f u r t h e r  d e v e l o p e d  and 
u se d  e x t e n s i v e l y  in the f i e l d s  of b i o m e t r i c s  and p s y c h o -
-5 *7
m e t r i c s .  B u s i n e s s  a p p l i c a t i o n s  of M D A  hav e  b e c o m e  m ore
p r e v a l e n t  d u r i n g  the p a s t  f i f t e e n  years.
B u s i n e s s  r e l a t e d  a p p l i c a t i o n s  of MD A  are e v i d e n c e d  
b o t h  by w o r k  d o n e  in the a r e a  of m a r k e t i n g  and by s t u d i e s  
in the f i e l d  of fin ance. The use of M D A  by m a r k e t e e r s  is 
i n d i c a t e d  by i n c l u s i o n  of M D A  as a r e s e a r c h  tool in
Q
m a r k e t i n g  r e s e a r c h  te xt b o o k s .  A d d i t i o n a l l y ,  s e v e r a l
a p p l i c a t i o n s  of M D A  to m a r k e t i n g  p r o b l e m s  h a v e  a p p e a r e d  in
■^M.M. B a r n a r d ,  "The S e c u l a r  V a r i a t i o n s  of Skull 
C h a r a c t e r s  in F o u r  S e r i e s  of E g y p t i a n  S k u l l s , "  A n n a 1 s of 
E u g e n i c s , Vol. VI (1935), pp. 3 52-371.
^^R.A. F i s h e r ,  "The Use of M u l t i p l e  M e a s u r e m e n t s  
in T a x o n o m i c  P r o b l e m s , "  A n n u a l s  of E u g e n i c s , Vol. VII 
(1936), pp. 178 -188.
3 7 T i e d e m a n ,  op. cit., p. 78.
^ G r e e n  and Tull, op. cit., C h a p t e r  XI.
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39 40 , 41
the l i t e r a t u r e .  W a l t e r  and M y e r s  and F o r g y  w e r e
a m o n g  the f i r s t  r e s e a r c h e r s  in the f i e l d  of f i n a n c e  to
r e c o g n i z e  the p o t e n t i a l  of MDA. In m o r e  r e c e n t  y e a r s
A l t m a n  u t i l i z e d  M D A  in an e f f o r t  to p r e d i c t  c o r p o r a t e  
4 2b a n k r u p t c y .  To d i s c r i m i n a t e  b e t w e e n  the f i n a n c i a l  c h a r ­
a c t e r i s t i c s  of c o n g l o m e r a t e  and h o r i z o n t a l  or v e r t i c a l
m e r g e r s  was the o b j e c t i v e  of the M e l i c h e r  an d  H e m p e 1 
4 3p ape r. A n o t h e r  r e c e n t  s t u d y  s u c c e s s f u l l y  e m p l o y e d  MD A
to d i s c r i m i n a t e  b e t w e e n  the f i n a n c i a l  c h a r a c t e r i s t i c s  of 
a c q u i r e d / n o n - a c q u i r e d  f i r m s . ^  T h e s e  s t u d i e s  e ach d e m o n ­
s t r a t e  the u s e f u l n e s s  of M D A  in a t t a c k i n g  p r o b l e m s  of a 
f i n a n c i a l  na ture.
■^W.F. M a s s e y ,  "On M e t h o d s :  D i s c r i m i n a n t  A n a l y s i s
of A u d i e n c e  C h a r a c t e r i s t i c s , "  J o u r n a l  of A d v e r t i s i n g  R e ­
s e a r c h  , Vol. 5 (March, 1965) , pp. 39-48.
Sheth, op. cit., pp. 13-24.
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J a m e s  E. W a l t e r ,  "A D i s c r i m i n a n t  F u n c t i o n  for 
E a r n i n g - P r i c e  R a t i o s  of L a r g e  I n d u s t r i a l  C o r p o r a t i o n s , "
The R e v i e w  of E c o n o m i c s  and S t a t i s t i c s , Vol. X L I , No. 1 
(F ebr uary, 1959), pp. 44-52.
4 1
J a m e s  H. M y e r s  and E d w a r d  W. F o r g y ,  "The D e v e l o p ­
m e n t  of N u m e r i c a l  C r e d i t  E v a l u a t i o n  S y s t e m s , "  A m e r i c a n  
S t a t i s t i c a l  A s s o c i a t i o n  J o u r n a l , Vol. 58 (Septemb er,
1963), pp. 7 9 9 -80 6.
4 2E d w a r d  I. Altm a n ,  " F i n a n c i a l  R a t i o s ,  D i s c r i m i n a n t  
A n a l y s i s ,  and the P r e d i c t i o n  of C o r p o r a t e  B a n k r u p t c y , "
The J o u r n a l  of F i n a n c e , Vol. XX III, No. 2 (Septem be r,
1968), p p .
^ R o n a l d  W, M e l i c h e r  and G e o r g e  H. H e m p e l ,  " F i n a n ­
cial C h a r a c t e r i s t i c s  of C o n g l o m e r a t e  V e r s u s  H o r i z o n t a l  or 
V e r t i c a l  M e r g e r s , "  P a p e r  read b e f o r e  S o u t h w e s t e r n  F i n a n c e  
A s s o c i a t i o n  M e e t i n g s ,  Ma rch, 1972, ( m i m e o g r a p h e d ) .
4 4 S t e v e n s ,  op. c i t . , p. 34.
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M u l t i p l e  l i n e a r  d i s c r i m i n a n t  a n a l y s i s  (MDA) is a
m u l t i v a r i a t e  t e c h n i q u e  for a n a l y z i n g  d at a m a t r i c e s  th at
4 5
h av e  b e e n  p a r t i t i o n e d .  As d e s c r i b e d  ir. the p r e v i o u s
se c t i o n ,  p a r t i t i o n i n g  is a c h i e v e d  in this s t u d y  by an
a n a l y t i c  p r o c e d u r e  k n o w n  as f a c t o r  a n a l y s i s .  P a r t i t i o n i n g
in thi s  c o n t e x t  r e f e r s  to the i d e n t i f i c a t i o n  of v a r i a b l e s
(m u t u a l l y  u n c o r r e l a t e d )  w h i c h  b e s t  r e p r e s e n t  the f i n a n c i a l
c h a r a c t e r i s t i c s  d e f i n e d  in C h a p t e r  I. T h e s e  v a r i a b l e s  are
u t i l i z e d  to d e v e l o p  an a v e r a g e  f i n a n c i a l  p r o f i l e  for the
g r o u p  of a c q u i r e d  firms. Thi s  p r o f i l e  is in the for m  of
a f u n c t i o n  w h i c h  is u t i l i z e d  to p r e d i c t  g r o u p  m e m b e r s h i p
for i n d i v i d u a l  a c q u i r e d  firms.
Th i s  t e c h n i q u e  is an a p p r o p r i a t e  m e t h o d  of a n a l y s i s
w h e n  the d e p e n d e n t  v a r i a b l e  is c a t e g o r i c a l  ( q u a l i t a t i v e ) ,
but w h e n  the p r e d i c t o r  v a r i a b l e s  i n v o l v e  q u a n t i t a t i v e  
4 6m e a s u r e m e n t s .  In the ca se at hand, the i n d e p e n d e n t
v a r i a b l e s  are f i n a n c i a l  r a t i o s  and the d e p e n d e n t  v a r i a b l e  
is c a t e g o r i c a l .  T h e r e f o r e ,  this t e c h n i q u e  is e m p l o y e d  as 
a m e a n s  of o b s e r v i n g  the f i n a n c i a l  c h a r a c t e r i s t i c s  w h i c h  
d i f f e r e n t i a t e  b e t w e e n  f ir ms a c q u i r e d  by s u c c e s s f u l / u n s u c ­
c e s s f u l  c o n g l o m e r a t e s .
M D A  is a p p l i c a b l e  to e i t h e r  the two g r o u p  cas e  or
^ G r e e n  and Tull, op. c i t , , p. 368, 
^ ^ lb i d . , p. 375,
S t e v e n s ,  op. cit,, p. 61,
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to the k - g r o u p  p r o b l e m  w h e r e  k>2. The p r e s e n t  s t u d y  is 
c o n c e r n e d  w i t h  two m u t u a l l y  e x c l u s i v e  g r o u p s  of fi rms 
w h o s e  f i n a n c i a l  p r o f i l e s  are e a c h  m e a s u r e d  by a set of n 
i n d e p e n d e n t  v a r i a b l e s .  The d i s c r i m i n a n t  f u n c t i o n  for the 
two g r o u p  c as e is as f o l l o w s :^^
z = b lXl + b 2 x 2 + . . . + b n X n
w h e r e  b^, b 2 , . . ., b n are d i s c r i m i n a n t  c o e f f i c i e n t s
and X-l , X 2 , . . . , X n are i n d e p e n d e n t  v a r i a b l e s .
In thi s two g r o u p  ca s e  o n l y  one d i s c r i m i n a n t  f u n c t i o n  is
g e n e r a t e d .  H o w e v e r ,  w h e n  the n u m b e r  of g r o u p s  e x c e e d s  
two, the n u m b e r  of d i s c r i m i n a n t  f u n c t i o n s  is the s m a l l e r  
of k -1 or n.
The o b j e c t i v e  is to find the l i n e a r  c o m b i n a t i o n  of 
the v a r i a b l e s  X^ , X 2 , . . . X n , w h i c h  m a x i m a l l y  d i s c r i m i ­
n a t e s  o e t w e e n  the two gr oups. This is a c c o m p l i s h e d  by
^ F o r  a m o r e  c o m p l e t e  d e v e l o p m e n t  of the m u l t i p l e  
d i s c r i m i n a n t  m o d e l  p l e a s e  r e f e r  to the r e f e r e n c e s  l i s t e d  
be low. Th is p a r t i a l  d e v e l o p m e n t  is s t a n d a r d  and f o l l o w s  
a l m o s t  d i r e c t l y  fr o m  Tat s u o k a .
M a u r i c e  M. T a t s u o k a ,  M u l t i v a r i a t e  A n a l y s i s :  
T e c h n i q u e s  for E d u c a t i o n a l  an d P s y c h o l o g i c a l  R e s e a r c h , 
(New York: Jo h n  W i l e y  and Sons, Inc. , 1971) , C h a p t e r  VI.
W i l l i a m  W. C o o l e y  and Paul R. L o h n e s ,  M u l t i v a r i ­
ate  P r o c e d u r e s  for the B e h a v o r i a l  S c i e n c e s , (New York:
J o h n  W i l e y  and Sons, Inc., 1962), C h a p t e r  VI.
D.G. M o r r i s o n ,  "On the I n t e r p r e t a t i o n  of D i s c r i m i ­
n a n t  A n a l y s i s , "  J o u r n a l  of M a r k e t i n g  R e s e a r c h , Vol. VI 
(May, 1969), pp. 156-163.
m a x i m i z i n g  the r at io of a m o n g - g r o u p  to w i t h i n - g r o u p  vari 
a b i l i t y ^ ®  w h e r e  the s u m - o f - s q u a r e s  a m o n g  g r o u p s  is c a l c u  
l a t e d  a s ,
G _  _
£ N (x - x ) 2
g 9
g= 1
and the surn-of- s q u a r e s  w i t h  g r o u p s  is c a l c u l a t e d  as,
G N
g
E E (xf g " x g )2
g = 1 f=l
and the g r o u p  means, or c e n t r o i d s  are c a l c u l a t e d  as,
N g
x g = I
N g £ Xfg
f=l
and  w h e r e
G = Total n u m b e r  of g r o u p s
g = G r o u p  g=l . G
Ng = N u m b e r  of firms in g r o u p  g
x ^  = F i r m  f in g r o u p  g, f = l . 
Xg = G r o u p  m e a n  or c e n t r o i d
N g
X = S a m p l e  mean.
Th i s  c a l c u l a t i o n  r e s u l t s  in the w e l l  k n o w n  F
4 qw h i c h  t e s t s  the d i s c r i m i n a t i n g  v a l u e  of the mo del.
4 8 c r e e n  and Tull, op. c i t . , p. 369.
^ F o r  s i m i l a r  d e v e l o p m e n t  of th is c a l c u l a t i o n  see 
S t e v e n s ,  op. cit., p. 65 and A l t m a n ,  op. cit., p. 598.
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A n a l o g o u s l y ,  in m u l t i p l e  r e g r e s s i o n  a n a l y s i s  a f u n c t i o n  is 
f o u n d  tha t  m a x i m i z e s  the c o e f f i c i e n t  of d e t e r m i n a t i o n .  
A n o t h e r  goal of the M D A  is to d e t e r m i n e  the v a r i a b l e s  
w h i c h  a c c o u n t  for m o s t  i n t e r g r o u p  d i f f e r e n c e  in a v e r a g e  
f i n a n c i a l  p r o f i l e .  W h e n  s t a n d a r d i z e d  d a t a  are u t i l i z e d ,  
this d i f f e r e n c e  is d e s c r i b e d  by the d i s c r i m i n a n t  c o e f f i ­
c i e n t s  ( b ’s) d e r i v e d  by the MDA.
By a n a l y z i n g  all v a r i a b l e s  s i m u l t a n e o u s l y ,  this 
m u l t i v a r i a t e  a n a l y s i s  is one test  of the h y p o t h e s e s  s t a t e d  
in g e n e r a l  t erms  in C h a p t e r  I. The u n i v a r i a t e  test of 
th ese h y p o t h e s e s  is e x p l a i n e d  s u b s e q u e n t l y .
A n a l y s i s  of V a r i a n c e
One w a y  a n a l y s i s  of v a r i a n c e  is u t i l i z e d  to te st  
the d i f f e r e n c e  b e t w e e n  m e a n s  of eac h  f i n a n c i a l  r a t i o  c a l ­
c u l a t e d  for f irms a c q u i r e d  by s u c c e s s f u l / u n s u c c e s s f u l  
g r o u p s  of c o n g l o m e r a t e s .  The o b j e c t i v e  is to d e t e r m i n e  if 
t h e r e  is a s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  the f i n a n c i a l  
p r o f i l e s  of the two g r o u p s  of fi rms w h e n  the v a r i a b l e s  
are a n a l y z e d  i n d i v i d u a l l y .  An F test is c o n d u c t e d  to 
d e t e r m i n e  s t a t i s t i c a l  s i g n i f i c a n c e ,  an d the v a l u e  of F is
c a l c u l a t e d  as the r a t i o  of v a r i a n c e  b e t w e e n  g r o u p s  to
5 0v a r i a n c e  a m o n g  g r o u p s  w h e r e  the s u m - o f - s q u a r e s  b e t w e e n  
g r o u p s  is c a l c u l a t e d  as,
^ J o h n  R. S t o c k t o n  and C h a r l e s  T. Clark , I n t r o d u c ­
tio n  to B u s i n e s s  an d E c o n o m i c  S t a t i s t i c s , (Chicago:





N (x - x )
g
2
and the s u m - o f - s q u a r e s  w i t h i n  g r o u p s  is c a l c u l a t e d  as,
G = N u m b e r  of g r o u p s  
g = G r o u p  g=l . G
x = A s i n g l e  v a l u e  for v a r i a b l e  x 
x = M e a n  for e a c h  g r o u p  g=l . G
x = G r a n d  mean.
S t a t e m e n t  of h y p o t h e s e s
H y p o t h e s e s  s t a t e d  o n l y  in g e n e r a l  t er ms in C h a p t e r  
I are t e s t e d  b o t h  by the d i s c r i m i n a n t  a n a l y s i s  and the 
a n a l y s i s  of v a r i a n c e ,  and are s t a t e d  f o r m a l l y  be low.
F i r m s  a c q u i r e d  by  s u c c e s s f u l  c o n g l o m e r a t e s  are a s s i g n e d  to 
g r o u p  1 , and fi rms a c q u i r e d  by u n s u c c e s s f u l  c o n g l o m e r a t e s  
are a s s i g n e d  to g r o u p  2 .
N ull  h y p o t h e s i s  ( H O ) : L e v e r a g e  for g r o u p  1 = l e v e r ­
age for g r o u p  2 .
A l t e r n a t i v e  h y p o t h e s i s  ( H a ) : L e v e r a g e  for g r o u p  1 >
l e v e r a g e  for g r o u p  2 .
Nu ll h y p o t h e s i s  ( H o ) : L i q u i d i t y  for g r o u p  1 = l i ­
q u i d i t y  for g r o u p  2 .
A l t e r n a t i v e  h y p o t h e s i s  ( H a ) : L i q u i d i t y  for g r o u p
1 > l i q u i d i t y  for 






and w h e r e
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Nu ll h y p o t h e s i s  (Ho): A s s e t  t u r n o v e r  for g r o u p  1 =
a s s e t  t u r n o v e r  for g r o u p  2 .
A l t e r n a t i v e  h y p o t h e s i s  ( H a ) : A s s e t  t u r n o v e r  for
g r o u p  1 > a s s e t  
t u r n o v e r  for g r o u p  2 .
Nul l h y p o t h e s i s  ( H o ) : P r o f i t a b i l i t y  for g r o u p  1 =
p r o f i t a b i l i t y  for g r o u p  2 .
A l t e r n a t i v e  h y p o t h e s i s  (Ha) : P r o f i t a b i l i t y  for
g r o u p  1 > p r o f i t a b i ­
l ity  for g r o u p  2 .
Nu l l  h y p o t h e s i s  ( H o ) : P/ E for g r o u p  1 = P/E for
g r o u p  2 .
A l t e r n a t i v e  h y p o t h e s i s  ( H a ) : P/E for g r o u p  1 <
P/E for g r o u p  2.
Nu l l  h y p o t h e s i s  ( H o ) : P r o f i t a b i l i t y  i n d e x  for g r o u p
1 = p r o f i t a b i l i t y  i n d e x  for 
g r o u p  2 .
A l t e r n a t i v e  h y p o t h e s i s  (Ha) : P r o f i t a b i l i t y  i n d e x
for g r o u p  1 > p r o ­
f i t a b i l i t y  i n d e x  for 
g r o u p  2 .
C H A P T E R  IV
A N A L Y S I S  OF D A T A
I n t r o d u c t i o n  
The a n a l y t i c  t o o l s  d e s c r i b e d  in C h a p t e r  III are 
a p p l i e d  in this c h a p t e r  to the p r o b l e m  of d i f f e r e n t i a t i n g  
b e t w e e n  the f i n a n c i a l  c h a r a c t e r i s t i c s  of f ir ms a c q u i r e d  
by s u c c e s s f u l / u n s u c c e s s f u l  g r o u p s  of c o n g l o m e r a t e  firms.
Th is c h a n t e r  is s e p a r a t e d  into t h r e e  parts.  The 
first s e c t i o n  e x p l a i n s  h o w  v a r i a b l e s  are s e l e c t e d .  M u l t i ­
v a r i a t e  and u n i v a r i a t e  t e c h n i q u e s  are u t i l i z e d  to test 
d i f f e r e n c e s  in f i n a n c i a l  c h a r a c t e r i s t i c s  b e t w e e n  the two 
g r o u p s  of f ir ms in the s e c o n d  s e c t i o n .  The t h i r d  s e c t i o n  
e x p l o r e s  the v a l u e  of the d i s c r i m i n a n t  m o d e l s  in p r e d i c ­
ting g r o u p  m e m b e r s h i p .
S e l e c t i o n  of V a r i a b l e s
F a c t o r  a n a l y s i s  is the t e c h n i q u e  e m p l o y e d  to c h o o s e
a set of v a r i a b l e s .  A n a l y s i s  b e g i n s  w i t h  the da t a  m a t r i x
A w h i c h  is s h o w n  in a p p e n d i x  A, F r o m  m a t r i x  A, a
(60X18)
m a t r i x  of c o r r e l a t i o n s  a m o n g  the e i g h t e e n  v a r i a b l e s  is
de r i v e d .  T a b l e  4,1 c o n t a i n s  th is c o r r e l a t i o n  m a t r i x





























T A B L E  4.1
C O R R E L A T I O N  M A T R I X  FO R  E I G H T E E N  RA T I O S  ON SIXTY FI RM S
1 2 3 4 5 6 7 8 9
1 . 0 00
0 . 505 1 , 000
0.939 0 . 604 1 , 0 00
0.752 0 . 444 0,759 1 . 0 0 0
-0.115 -0.15 7 -0 .124 -0.2 37 1 , 000
-0.164 -0.590 -0,218 -0 .229 0.299 1 . 0 0 0
0.158 -0.557 -0,213 -0 ,206 0.365 0.912 1 . 0 00
-0.131 -0.246 -0,129 -0.321 0.189 - 0 . 0 1 0 -0.107 1 . 00 0
-0.225 -0.234 -0.231 -0.391 0.412 -0. 053 -0,023 0.750 1 . 0 0 0
-0.037 0.083 -0 . 008 - 0 . 2 9 0 0.372 - 0 . 2 1 1 -0.151 0.661 0,923
-0.244 -0.218 -0 .2 36 -0,411 0. 400 -0.061 -0.042 0.732 0,977
-0.141 -0.225 -0 .1 16 -0. 3 1 9 0.167 -0.018 -0 . 1 2 9 0.977 0 . 709
-0.077 0.243 -0.033 -0.031 0.342 -0 . 099 -0 . 0 6 0 -0 . 2 0 9 0 . 169
-0.093 0.116 -0 .0 69 -0 .041 0.336 -0.12 5 -0 .018 - 0 . 1 9 8 0 . 187
0 . 086 0. 147 0.055 0.137 0 . 046 -0 .3 49 -0.190 -0.324 0.003
0. 049 -0.006 0 . 014 -0 . 0 0 8 0. 042 -0 .1 28 -0.153 0.251 0.204
- 0 . 0 1 2 0.037 -0.009 0.109 - 0 . 1 0 2 0.194 0.256 -0.432 -0.361
-0.177 -0.124 -0 .1 94 -0.092 -0.183 0.337 0.412 - 0 . 3 8 8 -0 .3 24
10 11 12 13 14 15 16 17 18
1 . 0 00
0.905 1 . 000
0.627 0.731 1 . 0 0 0
0 . 2 2 2 0.174 -0.22 5 1 . 000
0.178 0.195 -0 . 2 1 9 0 . 849 1 . 000
0.014 -0.014 -0.362 0,574 0. 796 1 . 00 0
0. 214 0. 147 0.199 -0 . 1 4 6 -0 .1 86 -0 . 1 6 9 1 , 0 00
-0.354 -0 . 3 3 0 -0 . 4 1 0 0.205 0.298 0. 301 -0.8 13 1 . 0 00
-0.326 -0.303 -0.376 0.141 0.213 0.168 -0 .3 48 0.545 1 . 000
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a n a l y s i s .  Next, the f a c t o r  l o a d i n g  m a t r i x  is o b t a i n e d  
f ro m a p r i n c i p a l  c o m p o n e n t s  f a c t o r  a n a l y s i s  of the c o r r e ­
l a t i o n  m a t r i x  R. A v a r i m a x  r o t a t i o n  is then p e r f o r m e d  on 
the f a c t o r  l o a d i n g  m a t r i x  to m o r e  c l e a r l y  a l i g n  v a r i a b l e s  
w i t h  fa ct or s. This c o r r e s p o n d s  to the d e f i n i t i o n  of s i m ­
pl e s t r u c t u r e  a d v a n c e d  in C h a p t e r  III. A c o m p a r i s o n  of 
the r o t a t e d  f a c t o r  l o a d i n g  m a t r i x  w i t h  the f a c t o r  l o a d i n g  
m a t r i x  b e f o r e  r o t a t i o n  e l u c i d a t e s  the r e a s o n  for the r o t a ­
tion. T h e s e  two m a t r i c e s  are p r e s e n t e d  in T a b l e s  4.2 and 
4.3.
S e v e r a l  t e c h n i q u e s  are a v a i l a b l e  for g e n e r a t i n g  a 
p a r t i c u l a r  f a c t o r  l o a d i n g  m a t r i x .  Thi s  m a t r i x  can i n c l u d e  
as few as one f a c t o r  or as m a n y  f a c t o r s  as the rank of the 
m a t r i x .  In the p r e s e n t  c as e this c o u l d  m e a n  e i g h t e e n  
fac tors.  But the r e a s o n  for u s i n g  f a c t o r  a n a l y s i s  is to 
r e d u c e  the da t a  set w i t h  o n l y  m i n i m a l  loss of i n f o r m a t i o n .  
The s u c c e e d i n g  st ep is to d e t e r m i n e  ho w  m a n y  f a c t o r s  
s h o u l d  be r e t a i n e d  for f u r t h e r  a n a l y s i s .  K a i s e r 1 r e c o m ­
m e n d s  use of o n l y  t h o s e  f a c t o r s  w i t h  e i g e n v a l u e s  (eigen- 
roots, c h a r a c t e r i s t i c  roots) w h i c h  e x c e e d  1 ,0 , and th is
W i l l i a m  W. C o o l e y  and Paul R. L o h n e s ,  M u 1 t i v a r i -  
ate P r o c e d u r e s  for the B e h a v o r i a l  S c i e n c e s , (New York: 
Jo h n  W i l e y  and Sons, Inc., 1962), p. 160.
T A B L E  4.2 
F A C T O R  L O A D I N C  M A T R I X
F a c t o r  1 F a c t o r  2 F a c t o r  3 F a c t o r  4 F a c t o r  5
1 .36693 .66401 - . 0 5 C 1 3 .5 788 3 - . 0 4 0 4 9
2 .34 57 3 .69588 .26488 - . 0 2 6 2 3 - . 0 9 0 8 9
3 .36657 .71236 - . 0 2 1 4 2 .54387 - . 0 9 3 5 3
4 .55111 .57 572 - . 0 4 0 6 3 . 36484 - . 0 1 3 8 7
5 - . 3 9 7 0 9 - . 2 2953 .34159 .48084 .347 13
6 - . 0 1 8 2 0 - . 72322 - . 2 9 7 1 4 ,55130 ,11745
7 ,02 319 - . 7 43 46 - . 1 6 6 2 6 .57602 .14669
8 - . 8 7 0 3 4 .15 360 - . 1 5 3 9 9 .092 52 - . 2 6 9 0 4
9 - . 9 0 6 0 7 .05020 ,2 96 59 .13115 - , 0 9 7 4 8
10 - . 8 0 1 3 7 . 25 93 7 .3 53 36 .16422 - . 1 2 5 5 0
11 - . 8 9 7 8 7 .03 73 0 ,3 05 00 . 11213 - . 1 5 1 2 6
1 2 - . 8 5 0 2 7 .15376 - . 1 7 3 9 6 .07655 - . 3 2 0 3 7
1 3 .04857 - . 0 6 5 9 9 .87207 .05772 .19450
14 .06331 - . 13151 .93496 .03603 .14002
15 .26304 .05180 .79935 - . 12041 .08574
16 - . 3 5 7 9 1 .35364 - . 2 6 1 2 0 - . 1 0 6 7 0 .7 11 50
17 .55246 - . 4 2 0 7 7 .31064 .12323 - . 5 6 0 0 5
18 .4 24 49 - . 5 6 8 9 8 .13677 .00214 - . 1 9 6 2 2
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T A B L E  4.3
O R T H O G O N A L L Y  R O T A T E D  F A C T O R  L O A D I N G  M A T R I X  
V A R I M A X  R O T A T I O N
F a c t o r  1 F a c t o r  2 F a c t o r  3 F a c t o r  4 F a c t o r  5
1 .06463 .95196 - . 0 3 8 3 2 - . 0 3 0 5 3 .04 386
2 .10452 . 576 29 .21436 - . 5 4 2 0 3 . 0 1 0 2 0
3 .040 30 .9 659 6 - . 0 3 1 3 2 - . 1 0 4 6 0 .01427
4 .29795 . 813 85 - . 0 1 0 8 3 - . 1 3 7 1 4 - . 0 0 7 8 4
5 - . 3 6 1 4 7 - . 0 0 3 7  3 .42897 .562 59 .2 1806
6 .08019 - . 1 4 2 1 5 - . 1 8 4 8 3 .9 2012 - . 1 4 8 2 0
7 .09997 -.127 46 - . 0 4 6 4 4 .93550 -.17 508
8 - .87 2 59 - . 1 1 2 3 1 - . 3 0 3 6 3 - . 0 1 2 5 8 .13913
9 - . 9 1 9 1 0 - . 1 8 1 5 6 .17915 .06207 . 156 50
10 -.892 47 .01865 .22362 - . 0 6 8 4 4 .1597 2
11 - . 9 2 5 2 9 - . 1 9 5 3 1 .17133 .03945 .10398
12 - . 8 6 5  32 - . 1115 5 - . 3 371 4 - . 0 3 7 0 7 .09 53 6
1 3 - . 0 5 4 2 3 - . 0 0 3 4 5 .8947 4 .00139 - . 0 6 9 7 3
14 - . 0 5 5 1 3 - . 0 5 1 7 8 . 941 49 .00051 - . 1 5 5 6 4
1 5 .12954 .04146 .79668 - . 2 3 5 1 5 - . 1 5 5 5 1
16 - . 0 5 7 7 4 - . 0 1 4 9 6 - . 0 8 4 9 2 - . 0 2 7 4 6 .9 096 6
1 7 .27857 .0 3480 .19805 .10051 - . 8 8 2 8 6
18 .37822 - . 21 828 .13535 .2 4429 - . 5 4 0 7 8
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c r i t e r i o n  s eems  to be w i d e l y  a c c e p t e d  by r e s e a r c h e r s .
The p r o g r a m  e m p l o y e d  in t his s t u d y  r e q u i r e d  th at the size 
of the m i n i m u m  e i g e n v a l u e  be s p e c i f i e d  in the input, and, 
t h e r e f o r e ,  b a s e d  u p o n  p r a c t i c e  by o t h e r  r e s e a r c h e r s ,  an 
e i g e n v a l u e  of 1 . 0  is u s e d  as the l i m i t i n g  p a r a m e t e r  in 
this a n a l y s i s .  T a b l e s  4.2 and 4.3 r e v e a l  that five f a c ­
to rs are e x t r a c t e d  as a r e s u l t  of the l i m i t a t i o n  i m p o s e d  
by the 1 . 0  e i g e n v a l u e .
To i l l u s t r a t e  the m i n i m a l  i n f o r m a t i o n  g a i n e d  by 
e x t r a c t i o n  of a d d i t i o n a l  f a c t o r s ,  two a d d i t i o n a l  f a c t o r  
a n a l y s e s  are p e r f o r m e d  by s e t t i n g  .70 e i g e n v a l u e  and  .25 
e i g e n v a l u e  as p a r a m e t e r s .  T h e s e  two a n a l y s e s  are s u m m a ­
r i z e d  in T a b l e  4.6.
I n t e r p r e t a t i o n  of the f a c t o r  a n a l y s i s  is m o r e  l ucid 
if the r o t a t e d  f a c t o r  m a t r i x  p r e s e n t e d  in T a b l e  4.3 is 
c o n s i d e r e d  s i m u l t a n e o u s l y  w i t h  the i n f o r m a t i o n  i n c l u d e d  
in T a b l e  4.4. S i n c e  the l o a d i n g  of e a c h  of the v a r i a b l e s  
on the f a c t o r s  can be i n t e r p r e t e d  as c o r r e l a t i o n  c o e f f i ­
ci en t s ,  the r e l a t i o n  b e t w e e n  e a c h  v a r i a b l e  and ea c h  f a c ­
tor is i n d i c a t e d  by the f a c t o r  l o a d i n g  in T a b l e  4.3. The 
i m p o r t a n c e  of e a c h  f a c t o r  in e x p l a i n i n g  v a r i a n c e  in the
2
D o n a l d  J. V e l d m a n ,  F o r t r a n  P r o g r a m m i n g  for the 
B e h a v o r i a l  S c i e n c e s , (New Yo rk: Holt, R i n e h a r t  and W i n ­
ston, 1967), p. 207.
D o n a l d  L. S t e v e n s ,  "A M u l t i v a r i a t e  A n a l y s i s  of 
F i n a n c i a l  C h a r a c t e r i s t i c s  of A c q u i r e d  F i r m s  in I n d u s t r i a l  
M e r g e r s , "  U n p u b l i s h e d  Ph.D. d i s s e r t a t i o n ,  M i c h i g a n  S t a t e 
U n i v e r s i t y ,  1972, p. 51.
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o r i g i n a l  d a t a  set is r e v e a l e d  in T a b l e  4.4. F a c t o r s  are 
i d e n t i f i e d  in the f i r s t  col um n. C o r r e s p o n d i n g  e i g e n v a l u e s  
( e i g e n r o o t s ,  c h a r a c t e r i s t i c  roots)  ar e  s h o w n  in the s e c ­
on d c o l u m n ,  and t h e s e  can be i n t e r p r e t e d  as r e p r e s e n t i n g
a p e r c e n t a g e  of v a r i a n c e  (trace) in m a t r i x  R e x t r a c t e d  by
3
the five f a c to rs. The p e r c e n t a g e  of v a r i a n c e  e x p l a i n e d  
by e a c h  f a c t o r  and the c u m u l a t i v e  v a r i a n c e  are s h o w n  in 
c o l u m n s  t h r e e  and four, r e s p e c t i v e l y .  N ot e th at f a c t o r  1 
a c c o u n t s  for m o r e  t ha n 29 p e r c e n t  of t o t a l  v a r i a n c e ,  and 
that s u c c e e d i n g  f a c t o r s  a c c o u n t  for less and less v a r i a n c e  
un t i l  f a c t o r  5 e x p l a i n s  o n l y  7 p e r c e n t  of t o t a l  v a r i a n c e .
The ne x t  ste p  is to i d e n t i f y  the v a r i a b l e s  to be 
c a r r i e d  f o r w a r d  for f u r t h e r  a n a l y s i s .  F r o m  T a b l e  4.3 it
T A B L E  4.4
S U M M A R Y  OF F A C T O R  A N A L Y S I S :  R O T A T E D
F A C T O R  M A T R I X ,  V A R I M A X  R O T A T I O N
E i g e n v a l u e  p a r a m e t e r 1 . 0
(E ig e n v a l u e )
F a c t o r (Variance) P e r c e n t  V a r i a n c e C u m u l a t i v e  P e r c e n t
1 5 .289 2 9 . 3 8 8 2 9 . 3 8 8
2 3.661 20 . 340 4 9 . 7 2 8
3 3.124 1 7 . 3 5 7 6 7 . 0 8 5
4 1.748 9 .7 14 76 . 7 9 9
5 1.321 7 .339 8 4 . 1 3 8
^Ibid, V e l d m a n ,  p. 211.
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is r e a d i l y  d i s c e r n i b l e  that v a r i a b l e s  8 , 9, 1 0 , 1 1 , and
12 h a v e  h i g h  l o a d i n g s  on f a c t o r  1 and low l o a d i n g s  on
e a c h  of the o t h e r  fa ctors. The h i g h e s t  l o a d i n g  on f a c t o r
2
1 i n d i c a t e s  tha t 85.6 p e r c e n t  (-.92529) of the v a r i a n c e  
in v a r i a b l e  11 is e x p l a i n e d  by f a c t o r  1. T a b l e  1.2 i d e n ­
t i f i e s  e a c h  of t h e s e  v a r i a b l e s  as a m e a s u r e  of p r o f i t a b i l ­
ity. F a c t o r  1 can no w  be l a b e l e d  p r o f i t a b i l i t y ,  and can 
be r e p r e s e n t e d  by one or m o r e  of t h e s e  v a r i a b l e s .  V a r i ­
a b l e s  1, 3, and 4 load h e a v i l y  on f a c t o r  2, and e a c h  has
low l o a d i n g s  on eac h  of the o t h e r  f a c t o r s .  The h i g h e s t
2
l o a d i n g  on f a c t o r  2 i n d i c a t e s  tha t  93 .7 p e r c e n t  (0.96596) 
of the v a r i a n c e  in v a r i a b l e  3 is e x p l a i n e d  by f a c t o r  2. 
T a b l e  1.2 i d e n t i f i e s  each of t h e s e  v a r i a b l e s  as a m e a s u r e  
of le v e r a g e .  F a c t o r  2 can no w  be l a b e l e d  l e v e r a g e ,  and 
can be r e p r e s e n t e d  by on e o*" m o r e  pf t h e s e  v a r i a b l e s .
The same a n a l y s i s  and i n t e r p r e t a t i o n  a p p l i e s  to e a c h  of 
the five f a c to rs. A s u m m a r y  of th is a n a l y s i s  is p r e s e n t e d  
i n T a b 1e 4.5.
T a b l e s  4.4 and 4.5 i n d i c a t e  tha t  the f a c t o r  a n a l ­
ys i s  is s u c c e s s f u l .  The o r i g i n a l  set of e i g h t e e n  v a r i ­
a b l e s  can be r e p r e s e n t e d  by a set of five v a r i a b l e s  w i t h
o n l y  m i n i m a l  loss of i n f o r m a t i o n .  F u r t h e r ,  the v a r i a b l e
set to be c a r r i e d  f o r w a r d  for a d d i t i o n a l  a n a l y s i s  can be 
s e l e c t e d  s y s t e m a t i c a l l y  r a t h e r  than b e i n g  c h o s e n  i n t u ­
itively,  The g e n e r a l l y  a c c e p t e d  c r i t e r i o n  for s e l e c t i n g  
v a r i a b l e s  is to c h o o s e  the v a r i a b l e  w i t h  the h i g h e s t
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T A B L E  4.5
S U M M A R Y  OF F A C T O R  L O A D I N G S  
F R O M  T A B L E  4.3
F a c t o r  1 F a c t o r  2 F a c t o r  3 F a c t o r  4 F a c t o r  5
8 ( ~ . 87259) 1 ( . 95196) 1 3 ( . 89474) 6 ( . 92012) 1 6 ( . 90966)
9 ( - . 91910) 3 ( . 96596) 1 4 ( . 94149) 7 ( . 93550) 1 7 ( - . 88286)
1 0 ( - . 89247) 4 ( . 81385) 15 ( .79668)
11 (-. 92529)
12 (-. 86532)
R a t i o s  are i d e n t i f i e d  in T a b l e  1.2 as f o l low s:
8 , 9, 10, 11, 12 as p r o f i t a b i l i t y  m e a s u r e s
1, 3, 4 as l e v e r a g e  m e a s u r e s
13, 14, 15 as a c t i v i t y  m e a s u r e s
6 , 7 as l i q u i d i t y  m e a s u r e s
16, 17 as ROI m e a s u r e s
4
l o a d i n g  on ea c h  factor. F o l l o w i n g  thi s  c r i t e r i o n ,  v a r i ­
a b l e s  3, 7, 11, 14, and 16 w o u l d  be c a r r i e d  f o r w a r d  for 
f u r t h e r  a n a l y s i s .  H o w e v e r ,  T a b l e  4.5 r e v e a l s  th a t  at 
le ast  two v a r i a b l e s  h a v e  s i m i l a r  h i g h  l o a d i n g s  on ea c h  f a c ­
tor. T hi s c o u l d  m e a n  that s e v e r a l  c o m b i n a t i o n s  of five 
v a r i a b l e s  eac h  ar e e q u a l l y  r e p r e s e n t a t i v e  of the o r i g i n a l  
da t a  set, and, t h e r e f o r e ,  some f l e x i l i l i t y  is a l l o w e d  in 
s e l e c t i n g  d i f f e r e n t  sets of v a r i a b l e s  to test  in the m u l ­
t i p l e  d i s c r i m i n a n t  a n a l y s i s .
4
St eve n s ,  op, cit., p. 59.
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T A B L E  4.6
S U M M A R Y  OF F A C T O R  A N A L Y S E S : R O T A T E D
F A C T O R  M A T R I C E S ,  V A R I M A X  R O T A T I O N
E i g e n v a l u e p a r a m e t e r  .7 0
(E igenv al ue)
F a c t o r  (Varian ce) P e r c e n t V a r i a n c e  C u m u l a t i v e  P e r c e n t
1 5 .28 9 2 9 . 3 8 8 29 . 3 8 8
2 3.661 2 0 . 3 4 0 4 9 . 7 2 8
3 3.124 17 .257 6 7 . 0 8 5
4 1.748 9 .7 14 7 6 . 7 9 9
5 1.321 7 . 3 3 9 8 4 . 1 3 8
6 . 737 4 . 094 88.2 32
E i g e n v a l u e  p a r a m e t e r  .25
(E i g e n v a l u e )
F a c t o r  (Variance) P e r c e n t  V a r i a n c e  C u m u l a t i v e  P e r c e n t
1 5 . 2 8 9  2 9 . 3 8 8  29.388
2 3.661 2 0 . 3 4 0  4 9 . 7 2 8
3 3.124 1 7 . 3 5 7  6 7 . 0 8 5
4 1.748 9 . 7 1 4  7 6 . 7 9 9
5 1.321 7 . 3 3 9  8 4 . 1 3 8
6 .7 37 4 . 0 9 4  88.2 32
7 . 646 3.587 9 1 . 8 1 9
8 .402 2 . 2 3 7  9 4 . 0 5 6
9 .316 1 . 7 5 6  95. 81 2
10 .263 1 . 461 9 7 . 2 7 3
T es ts  of G r o u p  D i f f e r e n c e s  
D i s c r i m i n a n t  a n a l y s i s
M u l t i p l e  l i n e a r  d i s c r i m i n a n t  a n a l y s i s  is the m u l t i ­
v a r i a t e  t e c h n i q u e  e m p l o y e d  to test g r o u p  d i f f e r e n c e s .
S i n c e  the r e s u l t s  of the f a c t o r  a n a l y s i s  i n d i c a t e d  that
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n u m e r o u s  sets of v a r i a b l e s  m i g h t  be e q u a l l y  r e p r e s e n t a t i v e  
of the o r i g i n a l  data, s e v e n  d i f f e r e n t  sets of v a r i a b l e s  
are s u b j e c t e d  to the d i s c r i m i n a n t  a n a l y s i s .  The c o m b i n a ­
t i o n s  of v a r i a b l e s  t e s t e d  and the c o r r e s p o n d i n g  d i s c r i m i ­
nant f u n c t i o n s  are p r e s e n t e d  in T a b l e  4.7. Each of the 
sets of v a r i a b l e s  t e s t e d  r e v e a l s  th at t he re are d i f f e r ­
e n c e s  b e t w e e n  the f i n a n c i a l  c h a r a c t e r i s t i c s  of the two 
g r o u p s  of a c q u i r e d  firms.
T a b l e  4.8 d i s c l o s e s  that s e l e c t i o n s  1, 2, 3, 4, 6 ,
and 7 s i g n i f i c a n t l y  d i s c r i m i n a t e  b e t w e e n  the two g r o u p s  
of firms w h e n  t e s t e d  at the .01 level. S e l e c t i o n  5 d i s ­
c r i m i n a t e s  b e t w e e n  the two g r o u p s  of fi rms w h e n  t e s t e d  at 
the .05 level of s i g n i f i c a n c e .  S i n c e  the F - r a t i o  and the 
c h i - s q u a r e  s t a t i s t i c  are h i g h e s t  for s e l e c t i o n  1 , the 
c o r r e s p o n d i n g  f u n c t i o n ,
Z x = . 1 9 2 8 X 1 + .0 5 2 8 X 2 + , 9 5 2 3 X 3 + . 0 0 4 7 X 4 + . 2 3 0 5 X 5 
is u t i l i z e d  to e x a m i n e  the h y p o t h e s e s  s t a t e d  f o r m a l l y  in 
C h a p t e r  III. V a r i a b l e s  (X's) in this m o d e l  are i d e n t i f i e d  
as f o 1 l o w s :
X —  L O N G  T E R M  D E B T / S T O C K H O L D E R ' S  EQUITY. This r a t i o  is a 
m e a s u r e  of f i n a n c i a l  l e v e r a g e ,  and is s h o w n  in T able 4.3 
to ha v e  the h i g h e s t  l o a d i n g  on f a c t o r  two (leve rage). As 
l o n g  t e r m  b o r r o w i n g  i n c r e a s e s  r e l a t i v e  to new  e q u i t y  
issues, this r a t i o  b e c o m e s  larger.
X 2 - - C U R R E N T  A S S E T S - I N V E N T O R Y / C U R R E N T  L I A B I L I T I E S .  This 
r at io  is c o n s i d e r e d  to be a r i g o r o u s  test of liq u i d i t y .
As the level of cash, m a r k e t a b l e  s e c u r i t i e s ,  and a c c o u n t s
T A B L E  4.7
M U L T I P L E  D I S C R I M I N A N T  A N A L Y S I S  
SETS OF V A R I A B L E S  T E S T E D  AND 
R E S U L T I N G  F U N C T I O N S
S e l e c t i o n V a r i a b l e  Sets F u n c t i o n
(1 ) 3, 7, 11, 14, 16 Z 1
= . 1928X-L + .0 5 2 8 X 2 + . 952 3 X 3 + .0047X.4
+ . 2 3 0 5 X 5
(2 ) 1 , 6 , 11, 13, 17 Z
2
= .3 0 8 1 X + .0 3 4 6 X 2 + .9 5 0 7 X 3 + .0000X.4
- .0 0 2 2 X 5
(3) 3 , 7, 9, 14, 16 Z 3
= .10 51X + .0 2 8 5 X 2 + . 9 8 7 2 X 3 + .0 0 2 6 X , 
4
+ . 1 1 68X 5
(4) 3, 7, 10, 14, 16 Z
4
= .0813X + . 0 5 3 3 X
2






(5) 1 , 6 , 8 , 13, 17 Z 5
= .0 8 8 5 X 1 + . 0 1 6 8 X 2 + .9 959 X3 + .0 0 3 4 X 4 - .0 0 1 4 X 5
(6 ) 1 , 6 , 9, 13, 17
Z 6
= .15 8 OX + . 018 4 X
2
+ .98 7 3X 3 - . 0 0 0 IX
4
- .o o i o x 5
(7) 3 , 7 , 12, 14, 16 Z
7






+ .2 2 4 0 X 5
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r e c e i v a b l e  i n c r e a s e  r e l a t i v e  to c u r r e n t  l i a b i l i t i e s ,  this 
r a t i o  b e c o m e s  larger. T a b l e  4.3 r e v e a l s  that thi s  r a t i o  
ha s the h i g h e s t  l o a d i n g  on f a c t o r  fo ur ( l i q u i d i t y ) . 
X 3- - E A R N I N G S  B E F O R E  I N T E R E S T  A N D  T A X E S / T O T A L  A S S E T S .  This 
r a t i o  m e a s u r e s  the e a r n i n g s  of the b u s i n e s s  on all of its 
a s s e t s  b e f o r e  c o m p e n s a t i o n  to c r e d i t o r s  and s t o c k h o l d e r s .  
T a b l e  4.3 s h o w s  t h a t  this r a t i o  has  the h i g h e s t  l o a d i n g  on 
f a c t o r  one ( p r o f i t a b i l i t y )  .
X^ —  S A L E S / T O T A L  A S S E T S .  Thi s  r a t i o  is an i n d i c a t i o n  of 
ho w  e f f i c i e n t l y  a b u s i n e s s  u t i l i z e s  its t ot al  a s s e t s .
T a b l e  4.3 r e v e a l s  that thi s r a t i o  has the h i g h e s t  l o a d i n g  
on f a c t o r  t h r e e  (activity) .
X c —  P R O F I T A B I L I T Y  INDEX. T hi s r a t i o  is an i n d i c a t i o n  of 5
h o w  g o o d  a p a r t i c u l a r  c a p i t a l  i n v e s t m e n t  is, g i v e n  an 
e x p e c t e d  rate of r e t u r n  on the i n v e s t m e n t .  T a b l e  4.3 
s h o w s  th at this  r a t i o  has the h i g h e s t  l o a d i n g  on f a c t o r  
five (return on i n v e s t m e n t ) .
S i g n i f i c a n c e  t e s t s  in the m u l t i v a r i a t e  c as e are 
b a s e d  upo n  the d i s t a n c e  b e t w e e n  g r o u p  c e n t r o i d s  w h i c h  are 
the m u l t i v a r i a t e  e q u i v a l e n t  of me ans. The w i l k s  l a m b d a  
is a m e a s u r e  of this d i s t a n c e ,  and is a p p r o x i m a t e d  by the 
F - r a t i o .  The F - r a t i o  (5.249) and the c h i - s q u a r e  s t a t i s t i c  
(22.378) for the d i s c r i m i n a n t  m o d e l  b o t h  i n d i c a t e  a
s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  the f i n a n c i a l  c h a r a c t e r i s ­
tics of the two g r o u p s  of f irms w h e n  t e s t e d  at the .005 
level. T h e r e  is o n l y  one p o s s i b i l i t y  in two h u n d r e d  th at  
the d i f f e r e n c e  can be a t t r i b u t e d  to chance. Thus, the
T A B L E  4.8
M U L T I P L E  D I S C R I M I N A N T  A N A L Y S I S  
G R O U P  D I F F E R E N C E S  
F I V E  V A R I A B L E  M O D E L S
Z, = . 1 9 2 8 X + . 0 5 2 8 X + . 
1 1 2
9 5 2 3 X +
3
. 0 0 4 7 X + . 2 3 0 5 X 
4 5
G r o u p G r o u p  C e n t r o i d s
1 S u c c e s  s f u 1 0 . 5 3 3 5
2 U n s u c c e s s f u l 0 . 3 7 4 5
W i l k s  l a m b d a 0 .6 73
F (5,84) = 5. 249
C h i - S q u a r e (5) = 2 2 . 3 7 8
Z = . 3 0 8 1 X + . 0 3 4 6 X + . 
2 1 2
9 5 0 7 X + 
3
. 00 00 X - .0 0 2 2 X 
4 5
G r o u p G r o u p  C e n t r o i d s
1 S u c c e s s f u l 0.3 384
2 U n s u c c e s s f u l 0 .2081
W i l k s  l a m b d a .735
F (5,54) = 3 . 900
C h i - S q u a r e (5) = 1 7 . 4 1 7
Z, = . 10 5 1 X + . 0 2 8 5 X + . 
3 1 2
98 7 2 X +
3
.00 2 6 X + .1 168 X 
4 5
G r o u p G r o u p  C e n t r o i d s
1 S u c c e s s f u l 0 . 2 7 9 5
2 U n s u c c e s s f u l 0 . 1 9 2 0
W i l k s  l a m b d a 0 .6 83
F (5,54) 5.022
Ch i - S q u a r e (5) = 21 . 5 7 4
Ch i - S q u a r e (5) ( .05) = 11.07
C h i - S q u a r e (5) (.01) = 15.09
F (5,60) ( .05) 2.37
F (5,60) ( .0 1 ) 3.14
T A B L E  4 . 8 — c o n t i n u e d
z 4 = .081 3X2 + . 0 5 3 3 X 2 + .97 2 1 X 3 + .00 7 OX . + .213 5X 
4 5
G r o u p G r o u p  C e n t r o i d s
1 S u c c e s s f u l 0 . 4 5 7 3
2 U n s u c c e s s f u l 0 . 3 2 9 6
W i l k s  l a m b d a 0 . 7 2 5
F (5,54) = 4 . 088
C h i - S q u a r e (5) 1 8 . 1 3 7
Z 5 = .088 5X 2 + .016 8 X p + .9 9 5 9 X 3 + . 00 3 4 X . - . 0 0 14 X ..
4 5
G r o u p G r o u p  C e n t r o i d s
1 S u c c e s s f u l 0 . 1411
2 U n s u c c e  ss ful 0 . 0 9 0 7
W i l k s  l a m b d a 0 . 7 9 9
F (5,54) = 2. 71 1
C h i - S q u a r e (5) 1 2 . 6 5 5
Z^ - = . 1 5 9 O X . + . 01 8 4 X _ + . 
o 1 2 9 8 7 4 X 3
- . 0 0 0 1 X  - . 0 0 1 0 X C 
4 5
G r o u p G r o u p  C e n t r o i d s
1 S u c c e s s f u l 0 . 1 7 9 8
2 U n s u c c e s s  ful 0. 1 0 7 7
W i l k s  l a m b d a 0 . 7 34
F (5,54) = 3.921
C h i - S q u a r e (5) 17 . 4 9 8
Z_ = . 1 2 4 6 X , + . 0 5 0 3 X + . 
7 1 2
9 6 4 7 X 3 + . 0 3 4 3 X „ + . 2 2 4 0 X 
4 5
G r o u p G r o u p  C e n t r o i d s
1 S u c c e s s f u l 0. 4 8 5 1
2 U n s u c c e s s f u l 0 . 3693
W i l k s  l a m b d a 0.727
F (5,54) = 4 . 065
C h i - S q u a r e (5) = 1 8 . 0 5 0
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null h y p o t h e s e s ,  that l e v e r a g e ,  l i q u i d i t y ,  p r o f i t a b i l i t y ,  
a c t i v i t y ,  and r e t u r n  on i n v e s t m e n t  are the same for the 
two g r o u p s  of firms, are rej e c t e d .
A l t h o u g h  the F - r a t i o  and the c h i - s q u a r e  s t a t i s t i c  
i n d i c a t e  tha t  the Z f u n c t i o n  p o s s e s s e s  d i s c r i m i n a t i n g  
p ower, the r e l a t i v e  i m p o r t a n c e  cf e a c h  i n d e p e n d e n t  v a r i ­
a ble (X's) in the f u n c t i o n  is not d i s c e r n i b l e  by a n a l y z i n g  
the d i s c r i m i n a n t  c o e f f i c i e n t s  (b's)^ b e c a u s e  the c o e f f i ­
c i e n t s  w e r e  g e n e r a t e d  f r o m  r a t i o s  m e a s u r e d  on d i f f e r e n t  
s cales. M o r r i s o n  has s h o w n  that the c o e f f i c i e n t s  (b's)
can be n o r m a l i z e d  by b.5. w h e r e  b is the c o e f f i c i e n t  of
1 1
v a r i a b l e  j and 6 is the s t a n d a r d  d e v i a t i o n  of v a r i a b l e  j, 
and the n o r m a l i z e d  c o e f f i c i e n t s  can be d i r e c t l y  i n t e r ­
p r e t e d  for r e l a t i v e  i m p o r t a n c e  as d i s c r i m i n a t o r s  in the 
f u n c t i o n  Z^. This t r a n s f o r m a t i o n  is s u m m a r i z e d  in T a b l e 
4.9. P r o f i t a b i l i t y  is the m o s t  i n f l u e n t i a l  v a r i a b l e  in 
the mo d e l ,  and is f o l l o w e d  in r e l a t i v e  i m p o r t a n c e  by 
l i q u i d i t y ,  p r o f i t a b i l i t y  index, l e v e r a g e ,  a n d  a s s e t  t u r n ­
over. The n o r m a l i z e d  c o e f f i c i e n t  for v a r i a b l e  X, (.0054)
4
i n d i c a t e s  that the a c t i v i t y  r a t i o  c o n t r i b u t e s  v ery lit t l e  
to the d i s c r i m i n a t i n g  model.
It is n o t e d  in the last s e c t i o n  that o n l y  f a c t o r s  
w i t h  e i g e n r o o t s  g r e a t e r  t han 1 . 0  s h o u l d  be c a r r i e d  f o r w a r d
^ D o n a l d  G. M o r r i s o n ,  "On the I n t e r p r e t a t i o n  of D i s ­
c r i m i n a n t  A n a l y s i s , "  J o u r n a l  of M a r k e t i n g  R e s e a r c h , Vol.
VI (May, 1969), p. 159.
6 I b i d ., p. 160.
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T A B L E  4.9
M U L T I P L E  D I S C R I M I N A N T  A N A L Y S I S  
D I S C R I M I N A N T  A N D  N O R M A L I Z E D  C O E F F I C I E N T S
Va ri a b 1e Ra t i o
D i s c r i m i n a n t  
Coe f f i c i en t
N o r m a 1 i z ed 
C o e f f i c i e n t  Rank
X 1 LT D e b t / S t o c k  Eqty .1928 .0412 4
X 2
C A - I n v e n / C  Lia b .0528 .0676 2
x 3 E B I T / T  A s s e t s .9523 .1047 1
X 4
S a l e s / T  A s s e t s . 0047 .0054 5
X 5 P r o f  Index .2 305 .057 3 3
for f u r t h e r  a n a l y s i s .  E a c h  of the s e v e n  m o d e l s  in Tab 1 e
4.7 c o n f o r m s  to this l i m i t a t i o n , and e a c h  has an F-
ic w h i c h  i n d i c a t e s  stati s igni f i c a n c e . As a
check on this 1 . 0  e i g e n v a l u e  l i m i t a t i o n ,  t h r e e  a d d i t i o n a l  
d i s c r i m i n a n t  m o d e l s  are d e v e l o p e d  u s i n g  l h c r e l i e v i n g  
v a r i a b l e  sets w h i c h  are k e y e d  to T a b l e  1.2.
Z g : 3, 5, 6 , 9, 15, 17 
Z 9 : 1, 7, 11, 14, 16, 18 
Z 1 Q : 1, 5, 7, 11, 14, 16
T h e s e  t h r e e  sets of v a r i a b l e s  c o r r e s p o n d  to the six f a c ­
tors s h o w n  in T a b l e  4.6 u n d e r  the .70 e i g e n v a l u e  p a r a m e t e r  
and to the r o t a t e d  f a c t o r  l o a d i n g  m a t r i x  e x h i b i t e d  in 
a p p e n d i x  B. The s t a t i s t i c s  r e l a t i v e  to the t h r e e  6 - 
v a r i a b l e  d i s c r i m i n a n t  m o d e l s  ace s u m m a r i z e d  in T a b l e  4.10.
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A l t h o u g h  s i g n i f i c a n t  at the .05 level, the F - r a t i o  and 
the c h i - s q u a r e  s t a t i s t i c  are s m a l l e r  in e a c h  case than 
for the 5 - v a r i a b l e  d i s c r i m i n a n t  m o d e l s  Z^ , , Z^, and
Z-j p r e s e n t e d  in T a b l e  4,7. This f i n d i n g  is c o n s i s t e n t  
w i t h  K a i s e r s  r e c o m m e n d a t i o n  that o n l y  f a c t o r s  w i t h  c o r ­
r e s p o n d i n g  e i g e n v a l u e s  of 1 . 0  or g r e a t e r  be e x t r a c t e d .
A n a l y s i s  of v a r i a n c e
O n e - w a y  a n a l y s i s  of v a r i a n c e  is the u n i v a r i a t e  
m e t h o d  e m p l o y e d  to test g r o u p  d i f f e r e n c e s .  T a b l e  4.11 
c o n t a i n s  the g r o u p  m e a n s  and the F - s t a t i s t i c  for e a c h  of 
the r a t i o s  i n c l u d e d  in the 7 d i s c r i m i n a n t  a n a l y s e s .
T e s t e d  at the .01 level, r a t i o s  8 , 9, 10, and 11 are
found to be s i g n i f i c a n t l y  d i f f e r e n t  b e t w e e n  groups.
T h e s e  r a t i o s  are eac h  i d e n t i f i e d  in T a b l e  1.2 as m e a s u r i n g  
p r o f i t a b i l i t y .  The d i f f e r e n c e  b e t w e e n  p r o f i t a b i l i t y  
i n d e x  r a t i o s  for the 2 g r o u p s  is s t a t i s t i c a l l y  s i g n i f i ­
cant at the .05 level. H o w e v e r ,  the p r o b l e m  of a s s i g n i n g  
a c c u r a t e  c o s t s  to a c q u i s i t i o n s  r e d u c e s  the v a l i d i t y  of 
this m e a s u r e .  If o n l y  thi s  u n i v a r i a t e  m e t h o d  had b e e n  
e m p l o y e d  to t est g r o u p  d i f f e r e n c e s ,  just one d i f f e r e n c e  
w o u l d  be s t a t i s t i c a l l y  valid. F i r m s  a c q u i r e d  by s u c c e s s ­
ful c o n g l o m e r a t e s  w e r e  m o r e  p r o f i t a b l e  tha n  firms a c ­
q u i r e d  by u n s u c c e s s f u l  c o n g l o m e r a t e s .  T his c o n c l u s i o n  
is c o n s i s t e n t  w i t h  the d i s c r i m i n a n t  a n a l y s i s  w h i c h  r e v e a l s  
tha t  the p r o f i t a b i l i t y  v a r i a b l e  is by far the m o s t  i n ­
f l u e n t i a l  d i s c r i m i n a t o r  in the Z^ model.
78
T A B L E  4. 10
M U L T I P L E  D I S C R I M I N A N T  A N A L Y S I S  
G R O U P  D I F F E R E N C E S  
SIX V A R I A B L E  M O D E L S
Zg= . 1 0 6 1 X 1 + . 0 5 8 0 X 2 + . 0 2 0 0 X 3+ , 9 9 2 5 X 4 + . 0 0 1 6 X 5 ~ . 0 0 1 1 X 6 
G r o u p  G r o u p  C e n t r o i d s
1 S u c c e s s f u l  .2022
2 U n s u c c e s s f u l  .1247
W i l k s  l a m b d a  .717
F (6 , 5 3) = 3.480
C h i - S q u a r e  (6 ) = 1 8 . 6 0 0
Zq= . 2 7 6 5 X 1 + . 0 5 4 3 X 2 -r.9318X3+ . 0 0 7 2 X  + . 2 2 8 7 X 5- . 0 0 1 1 X (r
G r o u p
1 S u c c e s s f u l
2 U n s u c c e s s f u l
G r o u p  C e n t r o i d s
. 5070 
.3482
W i l k s  l a m b d a  . 6 88
F (6 ,53) = 4.012
C h i - S q u a r e  (6 ) = 2 0 . 9 6 9
Z 1 Q = . 2 8 6 2 X 1 + . 0 4 4 5 X 2+ . 0 4 8 8 X 3+ . 9 2 8 1 X 4 + . 0 0 3 9 X 5+ . 2 2 9 0 X 6 
G r o u p  G r o u p  C e n t r o i d s
1 S u c c e s s f u l  .5105
2 U n s u c c e s s f u l  .3566
W i l k s  L a m b d a  .689
F (6 , 53) = 3 . 991
C h i - S q u a r e  (6 ) = 2 0 . 8 7 9
C h i - S q u a r e  (6 ) (.05) = 12.6
C h i - S q u a r e  (6 ) (.01) = 16.8
F (6,60) (.05) = 2.25
F (6,60) ( .01) = 3.12
79
T A B L E  4.11
U N I V A R I A T E  T E S T S  OF S I G N I F I C A N C E  
F O R  G R O U P  M E A N S
V a r i a b l e s  
K e y e d  to T able 1.2 R a t i o
G r o u p
SUCC
M e a n s
U N S U C C F - R a t  i o
X 1 LT D e b t / T  A s s e t s . 099 . 104 .031
X 3 LT D e b t / S t o c k  Eqty . 2 1 0 .205
. 007
X 6
C A / C L 3.470 2 .815 1. 998
X 7 C A - I n v e n / C L 1 . 994 1.461 2 . 3 6 0
X 8
N I A T / S a l e s . 078 . 046 8 . 768
X 9 N I A T / T  A s s e t s . 119 . 063 1 4 . 6 3 1
x 10 N I A T / C o m  E qty . 184 .113 1 0 . 2 8 8
X 11 E B I T / T  A s s e t s . 2 36 .134 1 3 . 9 2 9
X 1 2 E B I T / S a l e s . 153 . 098 7.174
X 1 3 S a l e s / N C  A s s e t s 5.957 5.732 . 024
X 14 S a l e s / T  A s s e t s 1 .769 1.652 .135
X 16 P r o f  I n d e x . 671 .530 4 . 4 9 3
X 1 7 P a y b a c k 16 . 1 4 4 2 2 . 1 7 6 2.833
X 18 P r i c e  E a r n i n g s 1 2 . 7 4 6 1 5 . 8 3 0 1 .316
n = 20 n = 40
F (1,60) (.0 1 ) = 7 . 08
F (1,60) ( . 05) - 4 . 00
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The u n i v a r i a t e  a n a l y s i s  i n d i c a t e s  tha t  o n l y  the 
d i f f e r e n c e  b e t w e e n  p r o f i t a b i l i t y  v a r i a b l e s  is s t a t i s ­
t i c a l l y  s i g n i f i c a n t  w h e n  t e s t e d  at the .01 level. But 
w h e n  the v a r i a b l e s  are c o n s i d e r e d  s i m u l t a n e o u s l y  in the 
m u l t i v a r i a t e  a n a l y s i s ,  f irms a c q u i r e d  by s u c c e s s f u l  c o n ­
g l o m e r a t e s  are found to be m o r e  p r o f i t a b l e ,  m o r e  liquid, 
m o r e  l i k e l y  to e a r n  a h i g h e r  rate of r e t u r n  on a c q u i s i ­
tions, m o r e  e f f i c i e n t  u s e r s  of a s s e t s ,  an d  m o r e  i n c l i n e d  
to e m p l o y  a g r e a t e r  a m o u n t  of d e b t  in the c a p i t a l  
s t r u c t u r e .  But it s h o u l d  be s t r e s s e d  t h a t  the a c t i v i t y  
v a r i a b l e  c o n t r i b u t e s  v e r y  l i t t l e  to the d i s c r i m i n a t i n g  
m o d e  1 Z 2 .
C l a s s i f i c a t i o n  of F i r m s  
The F - r a t i o  and the c h i - s q u a r e  s t a t i s t i c  for eac h  
of the d i s c r i m i n a n t  f u n c t i o n s  p r e s e n t e d  in T a b l e  4.8 
i n d i c a t e  t hat e ach of the m o d e l s  h a s  d i s c r i m i n a t i n g  power. 
H o w e v e r ,  the o p e r a t i v e  v a l u e  of t h e s e  m o d e l s  d e p e n d s  u p o n  
the a c c u r a c y  w i t h  w h i c h  t h e y  c l a s s i f y  a c q u i r e d  firms.
At l e a s t  two t e c h n i q u e s  h a v e  b e e n  e m p l o y e d  s a t i s f a c t o r i l y  
to tes t  the c 1 a s s i f i c a t o r y  v a l u e  of d i s c r i m i n a n t  f u n c t i o n s .  
E a c h  of t h e s e  t e c h n i q u e s  is e x p l a i n e d  be l o w .  R e c a l l  
f rom C h a p t e r  III t h a t  the d i s c r i m i n a n t  m o d e l  for the two 
g r o u p  c a s e  is as f o l l o w s :
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Z = b , X n + b 0 X 9 + ... b X (1)1 1  2. 2 b n
w h e r e  b^ , b^r ••• b^ are d i s c r i m i n a n t  c o e f ­
f i c i e n t s  and X 1# X 2 , ... X fi are i n d e p e n d e n t  v a r i a b l e s
If the s a m p l e  m e a n s  (X's) for firms a c q u i r e d  by s u c c e s s ­
ful c o n g l o m e r a t e s  are s u b s t i t u t e d  in the e q u a t i o n  above,  
the f o l l o w i n g  e q u a t i o n  r e s u l t s .
Z s u c c e s s f u l  = b . X n + b„X _  + ... b X (2)
1 1  £ l n n
If the s a m p l e  m e a n s  (X's) for firms a c q u i r e d  by u n s u c c e s s ­
ful c o n g l o m e r a t e s  are s u b s t i t u t e d  in e q u a t i o n  ( 1 ) , the 
f o l l o w i n g  e q u a t i o n  r e s ults.
Z u n s u c c e s s f u l  = b^X ^  + ^ 2 X 2 + * • ‘ ^ n X n
Now, the (X) v a l u e s  for e a c h  f i r m  can be s u b s t i t u t e d  in 
e q u a t i o n  (1) to c a l c u l a t e  a Z - s c o r e .  The Z - s c o r e  for eac h  
f i r m  is t h e n  c o m p a r e d  w i t h  b o t h  Z s u c c e s s f u l  and Z u n s u c ­
c e s s f u l .  If the Z - s c o r e  for a g i v e n  f i r m  is c l o s e  to Z 
s u c c e s s f u l ,  the f irm is a s s i g n e d  to g r o u p  Z s u c c e s s f u l .
If the Z - s c o r e  for a g i v e n  f i r m  is c l o s e r  to Z u n s u c c e s s -
7
ful, the firm is a s s i g n e d  to g r o u p  Z u n s u c c e s s f u l .
Q
An a l t e r n a t i v e  c l a s s i f i c a t i o n  p r o c e d u r e  u t i l i z e s  
a c l a s s i f i c a t i o n  b o u n d a r y  w h i c h  is the locus of p o i n t s ,  
w h e r e  Z c r i t i c a l  = b ^ X ^  + b 2 X 2 •.. b n X n (4)
and w h e r e  X 1 , X 2 , ... ~Xn are g r a n d  m e a n s
7 Paul E. G r e e n  an d  D o n a l d  S. Tull, R e s e a r c h  for 
M a r k e t i n g  D e c i s i o n s , ( E n g l e w o o d  C l i f f s ,  N e w  J e r s e y :
P r e n t i c e - H a 11, Inc., 1970), p. 374.
^ M o r r i s o n ,  op. c i t . , p. 156.
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A d i s c r i m i n a n t  s c o r e  is t hen c a l c u l a t e d  for e a c h  f i r m  by 
s u b s t i t u t i n g  the f i r m ' s  (X) v a l u e s  in e q u a t i o n  (1). Let 
Z be the d i s c r i m i n a n t  s c o r e  for a s p e c i f i c  firm, and the 
c l a s s i f i c a t i o n  p r o c e d u r e  is as f o l lows: 
if Z > Z C r i t i c a l ,  a s s i g n  Z to 
G r o u p  1; 
if Z < Z c r i t i c a l ,  a s s i g n  Z to 
G r o u p  2.
The l a t t e r  c l a s s i f i c a t i o n  m e t h o d  is e m p l o y e d  in this 
p a p e r .
C l a s s i f i c a t i o n  u s i n g  d i s c r i m i n a n t  c o e f f i c i e n t s
T a b l e  4.8 s u m m a r i z e s  the s t a t i s t i c a l  d a t a  c o r r e ­
s p o n d i n g  to e a c h  of the 7 d i s c r i m i n a n t  m o d e l s .  The 
s t a t i s t i c s  are so s i m i l a r  tha t  it is i m p o s s i b l e  to c h o o s e  
the "best" d i s c r i m i n a t i n g  m o d e l  by v i s u a l  o b s e r v a t i o n .  
T h e r e f o r e ,  Z - s c o r e s  are c a l c u l a t e d  for e ach of the 60 
f irms in the i n i t i a l  s a m p l e  u t i l i z i n g  e ach of the 7 
d i s c r i m i n a n t  m o d e l s .  In o t h e r  w o r d s ,  eac h  f i r m  has 7 
Z - s c o r e s ,  e a c h  s c o r e  c o r r e s p o n d i n g  to a Z model, w h i c h  
are c o m p a r e d  w i t h  Z c r i t i c a l  for c l a s s i f i c a t o r y  p u r p o s e s .  
Of the 7 m o d e l s  t e s t e d ,  c l a s s i f i c a t i o n  by Z^ = .1051X^ +
.0 2 8 5 X „ + .9 8 7 2 X + .0026X + . 1 1 6 8 X r is the m ost
^ 3 4 5
a c c u r a t e .  This is not to say t h a t  m o d e l  Z^ is the b e s t  
d i s c r i m i n a t o r  of all p o s s i b l e  m o d e l s  b e c a u s e  o n l y  7 
d i s c r i m i n a n t  f u n c t i o n s  are test e d .  D i s c r i m i n a n t  s c o r e s
8 3
(for e a c h  firm) c a l c u l a t e d  u s i n g  e a c h  of the o t h e r  6 
d i s c r i m i n a n t  m o d e l s  are e x h i b i t e d  in a p p e n d i x  C.
Table 4 . 1 2  s u m m a r i z e s  the c 1a s s i f i c a t i o n  a c c u r a c y  
of the Z -j m o d e l  w h e n  a p p l i e d  to the i n i t i a l  s a m p l e  of 
60 firms. D i s c r i m i n a n t  s c o r e s  for the i n d i v i d u a l  firms 
are p r e s e n t e d  in T a b l e  4.13. T a b l e  4.12 r e v e a l s  that of 
the 2 0 f irms in g r o u p  1 ( a c q u i r e d  by s u c c e s s f u l  c o n g l o m e r ­
ates) 17 are c l a s s i f i e d  a c c u r a t e l y .  F u r t h e r ,  29 of the 
40 firms in g r o u p  2 ( a c q u i r e d  by u n s u c c e s s f u l  c o n g l o m e r ­
ates) are c l a s s i f i e d  c o r r e c t l y .  Of the 60 firms in the 
i n i t i a l  sample, 46 or 76.7 p e r c e n t  are a s s i g n e d  to the 
c o r r e c t  group. C l a s s i f i c a t i o n  a c c u r a c y  is t e s t e d  by 
c a l c u l a t i n g  a Z s t a t i s t i c .  The c a l c u l a t e d  Z (3.95) is 
g r e a t e r  than Z (.0001) w h i c h  a l l o w s  r e j e c t i o n  of the null 
h y p o t h e s i s .  R e j e c t i o n  of the n ull h y p o t h e s i s  at the 
. 0 0 0 1  l evel of s i g n i f i c a n c e  i n d i c a t e s  that the Zg m o d e l  
p o s s e s s e s  d i s c r i m i n a t i n g  power.
Onc e  again, to test the v a l i d i t y  of the 1.0 
e i g e n v a l u e  l i m i t a t i o n  for e x t r a c t i o n  of factors, the 
t h r e e  6 - v a r i a b l e  d i s c r i m i n a n t  m o d e l s  i n c l u d e d  in T a b l e  
4.10 are u t i l i z e d  to c l a s s i f y  t h i s  same i n i t i a l  s a m p l e  of 
s i x t y  firms. O n l y  m o d e l  Zg c l a s s i f i e s  the s i x t y  firms 
as a c c u r a t e l y  as m o d e l  Zg d e s c r i b e d  above. I n d i v i d u a l  
f i r m  d i s c r i m i n a n t  s c o r e s  c a l c u l a t e d  u s i n g  d i s c r i m i n a n t  
m o d e l s  Z g , Zg, and Z g Q are p r e s e n t e d  in a p p e n d i x  D.
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T A B L E  4.12
M U L T I P L E  D I S C R I M I N A N T  A N A L Y S I S  
C L A S S I F I C A T I O N  M A T R I X  
I N I T I A L  S A M P L E
Ac t u a l
C l a s s i f i e d  
s u c c e s s f u l  u n s u c c e s s f u l Total
% # % #
S u c c e s s f u l (85.0) 17 (15.0) 3 20
U n s u c c e s s f u l (27.5) 11 (72.5) 29 40
28 32 60
p - .511
Z ( .0001) = 3.62 Z = = 3.95
. 5 1 1 ( 1 - . 511)
n
P = p r o p o r t i o n  c o r r e c t
n = 60
Ho : IT = .511
Ha : IT > .511
R e s u l t s  of the c l a s s i f i c a t i o n  p r o c e d u r e  u t i l i z i n g
9
the Z^ m o d e l  are e n c o u r a g i n g .  H o w e v e r ,  M o r r i s o n  n o t e s  
that an u p w a r d  b i a s  o f t e n  o c c u r s  w h e n  all o b s e r v a t i o n s  
(60 firms in this case) are u s e d  to c a l c u l a t e  the d i s ­
c r i m i n a n t  f u n c t i o n  and the n  the f u n c t i o n  is u s e d  to
9 I b i d . , p. 157.
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T A B L E  4.13
D I S C R I M I N A N T  S C O R E S  
I N I T I A L  S A M P L E  OF F I R M S
Z 3 = . 10 5 1 X x + . 0 2 8 5 X 2 + .9 8 7 2 X 3 + .0 0 2 6 X 4 + . 1 1 6 8 X 5
R a t i o s  (X's) ; 3, 7, 9 , 14 , 16
G r o u p  1 ( s u c c essful) G r o u p  2 ( u n s u c c e s s f u l )
irm No. Z - S c o r e F i rm N o . Z - S c o r e
1 .2882 1 .1572
2 .3086 2 . 2 709*
3 .1346* 3 .0777
4 .3295 4 .2149
5 .3879 5 .1818
6 .2854 6 .2719*
7 .1830* 7 .2225*
8 .2 1 0 1 * 8 . 2719*
9 .22 26 9 .1567
10 .2318 10 .2209
11 .2441 11 . 1669
12 .2509 12 .1710
13 .2487 1 3 .1851
14 .2539 14 .22 72*
15 .4314 1 5 .1611
16 .4217 16 .1715
17 .2815 17 . 1602
18 .2725 18 .2 103
19 .2546 19 .1938













c r i t i c a l  = . 2 2 1 1 3 3 . 0990
3 34 . 2262*






c l a s s i f y  all o b s e r v a t i o n s .  To c i r c u m v e n t  thi s  p r o b l e m ,  
a n e w  s a m p l e  of 25 f irms is s e l e c t e d  to f u r t h e r  test the 
d i s c r i m i n a t i n g  v a l u e  of the m o d e l s .  The tes t  s a m p l e  i n ­
c l u d e s  10 f irms a c q u i r e d  by s u c c e s s f u l  c o n g l o m e r a t e s  and 
15 firms a c q u i r e d  by u n s u c c e s s f u l  c o n g l o m e r a t e s .  F i n a n ­
cial d ata for t h e s e  25 f irms are p r e s e n t e d  in a p p e n d i x  E 
Jus t  as in the c l a s s i f i c a t i o n  of the i n i t i a l  s a m p l e  of 
60 firms, eac h  of the 7 d i s c r i m i n a n t  m o d e l s  is e m p l o y e d  
to c l a s s i f y  the 25 firms. A g a i n ,  d i s c r i m i n a n t  m o d e l  Z 3 
c l a s s i f i e s  the f irms as w e l l  as or b e t t e r  t han e a c h  of 
the o t h e r  6 m o d e l s .  A p p e n d i x  F c o n t a i n s  the i n d i v i d u a l  
firm Z - s c o r e s  c a l c u l a t e d  by u t i l i z i n g  the r e m a i n i n g  6 
d i s c r i m i n a n t  f u n c t i o n s .
T a b l e  4 . 1 4  s u m m a r i z e s  the c l a s s i f i c a t i o n  s u c c e s s  
of the Z 3 m o d e l  w h e n  a p p l i e d  to the tes t  s a m p l e  of 25 
firms. I n d i v i d u a l  firm Z - s c o r e s  are i n c l u d e d  in T a b l e  
4.15. T a b l e  4.14 d i s c l o s e s  that 7 of the 10 firms in 
g r o u p  1 ( a c q u i r e d  by s u c c e s s f u l  c o n g l o m e r a t e s )  and 10 of 
the 15 firms in g r o u p  2 ( a c q u i r e d  by u n s u c c e s s f u l  c o n ­
g l o m e r a t e s )  are c l a s s i f i e d  a c c u r a t e l y  by the Z 3 d i s c r i m i  
nan t  model. Of the 25 f i r m s  in the test samp l e ,  17 or 
68 p e r c e n t  are c l a s s i f i e d  a c c u r a t e l y .  Again, c l a s s i f i ­
c a t i o n  a c c u r a c y  is t e s t e d  by c a l c u l a t i n g  a Z - s t a t i s t i c .  
The c a l c u l a t e d  Z (1.76) is g r e a t e r  tha n  Z (.05) w h i c h  
a l l o w s  r e j e c t i o n  of the null h y p o t h e s i s .  As in the 
c ase of c l a s s i f i c a t i o n  of the i n i t i a l  s a m p l e  of firms,
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T A B L E  4.14
M U L T I P L E  D I S C R I M I N A N T  A N A L Y S I S  
C L A S S I F I C A T I O N  M A T R I X  
T E S T  S A M P L E
Ac t u a 1
C l a s s i f i e d  
s u c c e s s f u l  u n s u c c e s s f u l To t a 1
% # %  #
S u c c e s s f u l (70.0) 7 (30.0) 3 10




Z ( . 0 5 ) =  1.64 Z = = 1.76
.504 ( 1-. 5 0 4 )J n
p =  p r o p o r t i o n  c o r r e c t  
n =  25
Ho : II =  . 504 
Ha : IT >  . 504
r e j e c t i o n  of the n ull h y p o t h e s i s  i n d i c a t e s  t h a t  the Z 3 
m o d e l  has d i s c r i m i n a t i n g  power. But as s u g g e s t e d  by 
M o r r i s o n ,  c l a s s i f i c a t i o n  a c c u r a c y  d e c l i n e s  w h e n  the m o d e l  
is a p p l i e d  to the tes t  sample.
The t h r e e  6 - v a r i a b l e  d i s c r i m i n a n t  f u n c t i o n s  p r e ­
s e n t e d  in T a b l e  4 .10 are a g a i n  u t i l i z e d  to c l a s s i f y  the 
test s a m p l e  of 25 firms. C 1 a s s i f i c a t i o n  a c c u r a c y  of the 
6 - v a r i a b l e  m o d e l s  is no b e t t e r  t h a n  the Z 3 5 - v a r i a b l e
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T A B L E  4.15
D I S C R I M I N A N T  S C O R E S  
T E S T  S A M P L E
Z, = .1051X, + .0 2 8 5 X + .9 8 7 2 X + .0 0 2 6 X  + .1186X 
3 1 2 3 4 5
R a t i o s  (X's): 3, 7, 9, 14, 16
G r o u p  1 ( s u c c essful) G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e  F i r m  No. Z - S c o r e
1 . 1 6 2 8 * 1 .2762*
2 . 2279 2 .3032*
3 . 3095 . 1658
4 . 2242 4 .1739
5 . 3253 5 .2091
6 .2465 6 . 2577*
7 .204 3* 7 . 1468
8 .2616 8 .2777*
9 .2218 9 .2 158






:al for i n i t i a l  s a m p l e  = . 2 2 1 1
* m i s c 1 a s s i f i e d  by m o d e l
mod e l .  I n d i v i d u a l  f irm d i s c r i m i n a n t  s c o r e s  c a l c u l a t e d  
u s i n g  m o d e l s  Zg, Z g , and are s h o w n  in a p p e n d i x  G.
C l a s s i f i c a t i o n  u s i n g  n o r m a l i z e d  c o e f f i c i e n t s
The C o e f f i c i e n t s  for e a c h  of the d i s c r i m i n a n t  
m o d e l s  p r e s e n t e d  in T a b l e  4.7 are n o r m a l i z e d ,  and the 
r e s u l t i n g  m o d e l s  are p r e s e n t e d  in T a b l e  4.16. E a c h  of
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T A B L E  4. 16
M U L T I P L E  D I S C R I M I N A N T  A N A L Y S I S  
D I S C R I M I N A N T  M O D E L S  
N O R M A L I Z E D  C O E F F I C I E N T S
Z ln
= . 0 4 1 2 X 1 + .0 6 7 6 X 2 + .1 0 4 7 X 3 + . 0054X,  
4
+ .0 5 7 3 X C 
5
Z 2 n = .0 2 9 5 X X + .0 5 9 0 X 2 + .104 6 X 3
+ . o o o o x „
4
- .0 2 6 8 X 5
z 3n = .0 2 2 5 X 1 + .0 3 6 5 X 2 + . 0 5 8 4 X 3 + . 0 0 3 0 X .4
+ . 0 2 9 O X 5
z4n .0 1 7 4 X 1 + .068 3 X 2 + .0 8 3 5 X 3 + .0 0 8 1 X 4 + .0 5 3 1 X 5
z 5n = . 0085X-. + .0 2 8 6 X 2 + .0 4 1 0 X 3 + .0 1 8 1 X 4 - .0 1 7 1 X 5
Z 6 n = . oisiXj^ + .0 3 1 4 X 2 + . 0 5 8 4 X 3 - .0005X.4
- . 01 2 2 X 5
z 7n = .0 2 6 6 X 1 + .0 6 4 4 X 2 + . 0 7 5 8 X 3 + .0 3 9 7 X 4 + .0 5 5 7 X 5
Note: C o r r e s p o n d i n g  v a r i a b l e  sets are the s ame as
p r e s e n t e d  in T a b l e  4.7.
t h e s e  m o d e l s  is u t i l i z e d  to c l a s s i f y  the test s a m p l e  of
25 firms. C 1a s s i f i c a t o r y  a c c u r a c y  of m o d e l
Z 6n = -0151X, + . 0 3 1 4 X 2 + . 0 5 84 X 3 - . 0 0 0 5 X 4 - . 0 1 2 2 X 5
is b e s t  of all n o r m a l i z e d  m o d e l s .  The Z, m o d e l  c l a s s i -
6 n
fies a c c u r a t e l y  9 of 10 firms in g r o u p  1 ( a c q u i r e d  by 
s u c c e s s f u l  c o n g l o m e r a t e s ) ,  and a s s i g n s  to the c o r r e c t  
g r o u p  11 of 15 firms in g r o u p  2 ( a c q u i r e d  by u n s u c c e s s f u l  
c o n g l o m e r a t e s ) .  Of the 25 firms in the test s a m p l e ,  20 
or 80 p e r c e n t  are c l a s s i f i e d  a c c u r a t e l y .  T able 4.17 
s u m m a r i z e s  the c l a s s i f i c a t o r y  a c c u r a c y  of the m o d e 1
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T A B L E  4.17
M U L T I P L E  D I S C R I M I N A N T  A N A L Y S I S  
C L A S S I F I C A T I O N  M A T R I X  
N O R M A L I Z E D  C O E F F I C I E N T S  
T E S T  S A M P L E
C l a s s i  fied
A c t u a l s uc ce s s f u 1 u n s u c c e s s  ful To ta 1
% # % #
S u c c e s s f u l (90.0) 9 (1 0 .0 ) 1 10




Z ( .01) = 2.33 Z = 3 . 07
.493 (1- . 493)
\
n
p = p r o p o r t i o n  c o r r e c t  
n = 25
Ho : 11 = .493 
Ha : II > .493
are p r e s e n t e d  in T a b l e  4.18. A p p e n d i x  H c o n t a i n s  the 
i n d i v i d u a l  f i r m  Z - s c o r e s  c a l c u l a t e d  u s i n g  the r e m a i n i n g  
6 n o r m a l i z e d  m o d e l s .
T h e r e  s eems to be no s u p p o r t  in the l i t e r a t u r e  for 
the p r o p r i e t y  of u s i n g  n o r m a l i z e d  c o e f f i c i e n t s  in the 
c l a s s i f i c a t i o n  p r o c e s s .  H o w e v e r ,  f rom an o p e r a t i v e  
v i e w p o i n t  it is i n t e r e s t i n g  to not e  that the n o r m a l i z e d  
m o d e l  Z g n c l a s s i f i e d  the 25 firms in the test s a m p l e  mor e
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T A B L E  4,18
N O R M A L I Z E D  Z - S C O R E S  
T E S T  S A M P L E
Z 6n = . 0 1 5 1 X j + .0 314 X 2 + .0 5 8 4 X 3 - , 0 0 0 5 X 4 - . 0 1 2 2 X 5
G r o u p  1
Rat ios ( X 's ) : 
( s u c cessful)
1 , 6 , 9, 13,
G r o u p  2
17
(u n s u c c e s s f u l )
F i rm N o . Z - S c o r e F i r m  N o . Z - S c o r e
1 - . 1 9 4 7 * 1 - . 088 5*
2 - . 1 5 1 0 2 - . 0 4 1 9 *
3 -. 1 1 1 1 3 -.2 196
4 - . 1 4 4 8 4 - . 1 1 7 6 *
5 - . 0 9 9 0 5 - . 2 8 0 9
6 - . 1 5 9 2 6 - . 2 8 6 9
7 -.0 5 6 1 7 -.2 389
8 - . 0 9 7  3 8 - . 3 5 5 8
9 -.04 28 9 - . 1 7 2 3
10 -. 1 2 5 2 10 - . 1 8 1 5
11 -.2 289
12 - . 2 7 9 2
1 3 - . 2 0 7 7
14 - . 1 8 0 7
1 5 - . 0 5 7 8 *
Z 6n c r i t i c a l  = - . 1 6 4 8  
* m i s c l a s s i f i e d  by m o d e l
a c c u r a t e l y  tha n  the b e s t  c 1 a s s i f i c a t o r y  d i s c r i m i n a n t  
m o d e l  Z ^ . T h i s  f i n d i n g  s h o u l d  a t t e s t  to the n eed for 
a d d i t i o n a l  e x p e r i m e n t a t i o n  w i t h  n o r m a l i z e d  c o e f f i c i e n t s  
in d i s c r i m i n a n t  m o d e l s .
C H A P T E R  V
S U M M A R Y ,  C O N C L U S I O N S ,  I M P L I C A T I O N S ,
A N D  R E C O M M E N D A T I O N S
In t r o d u c  t ion 
This c h a p t e r  is d i v i d e d  into four pa r t s .  The 
first s e c t i o n  s u m m a r i z e s  the r e s u l t s  of the h y p o t h e s e s  
tests, and s e c t i o n  two c o n t a i n s  c o n c l u s i o n s  a b o u t  the 
fi n d i n g s .  S u c c e e d i n g  s e c t i o n s  d e v e l o p  the i m p l i c a t i o n s  
of this paper, and r e c o m m e n d  f u r t h e r  r e s e a r c h .
S u m m a r y  of H y p o t h e s e s  T e s t s  
It is i m p l i c i t  t h r o u g h o u t  this p a p e r  that the 
f i n a n c i a l  c h a r a c t e r i s t i c s  of a c q u i r e d  firms m i g h t  be 
r e l a t e d  to the s u c c e s s  a c h i e v e d  by the a c q u i r i n g  firm. 
S i n c e  a c o n g l o m e r a t e  fir m  a c c o m p l i s h e s  a s u b s t a n t i a l  
a m o u n t  of its g r o w t h  t h r o u g h  a c q u i s i t i o n s , a p a r t i c u l a r  
c o n g l o m e r a t e  ma y  be s u c c e s s f u l  b e c a u s e  of the q u a l i t y  of 
its a c q u i s i t i o n s .  To e x a m i n e  this t h e s i s  c o n g l o m e r a t e  
firms w e r e  s e p a r a t e d  into s u c c e s s f u l / u n s u c c e s s f u l  g r o u p s  
b a s e d  u p o n  t h e i r  p e r f o r m a n c e  r e l a t i v e  to the m e d i a n  
p e r f o r m a n c e  of the firms w h i c h  c o m p r i s e  the Do w  J o n e s  
I n d u s t r i a l  A v e r a g e ,  and an i n i t i a l  s a m p l e  of a c q u i r e d
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f irms was s e l e c t e d  f r o m  a c q u i s i t i o n s  m a d e  by e a c h  g r o u p  
of c o n g l o m e r a t e s .  The f i n a n c i a l  c h a r a c t e r i s t i c s  of firms 
a c q u i r e d  by s u c c e s s f u l  c o n g l o m e r a t e s  w e r e  t h e n  c o m p a r e d  
w i t h  the f i n a n c i a l  c h a r a c t e r i s t i c s  of firms a c q u i r e d  by 
u n s u c c e s s f u l  c o n g l o m e r a t e s  by u t i l i z i n g  b o t h  a n a l y s i s  
of v a r i a n c e  and m u l t i p l e  l i n e a r  d i s c r i m i n a n t  a n a l y s i s .
The p u r p o s e  of e a c h  a n a l y s i s  w a s  e i t h e r  to a c c e p t  or to 
r e j e c t  the n ull h y p o t h e s e s  tha t  l e v e r a g e ,  l i q u i d i t y ,  a s s e t  
t u r n o v e r ,  p r o f i t a b i l i t y ,  and p r o f i t a b i l i t y  i n d e x  w e r e  
e q u a l  b e t w e e n  the two g r o u p s  of a c q u i r e d  firms. B a s e d  
u pon the f i n a n c i a l  c h a r a c t e r i s t i c s  of a c q u i r e d  firms 
i n c l u d e d  in this study, the d i s c r i m i n a n t  a n a l y s i s  a l l o w e d  
r e j e c t i o n  of the null h y p o t h e s e s  w e l l  b e y o n d  the . 001 
l evel of s i g n i f i c a n c e .  R e j e c t i o n  of the n ull h y p o t h e s e s  
i n d i c a t e d  a c c e p t a n c e  of the a l t e r n a t i v e  h y p o t h e s e s  that 
t h e r e  w e r e  d i f f e r e n c e s  b e t w e e n  the f i n a n c i a l  p r o f i l e s  
of the two g r o u p s  of a c q u i r e d  firms. The h y p o t h e s i s  
c o n c e r n i n g  P/E r a t i o s  wa s  not t e s t e d  by the d i s c r i m i n a n t  
a n a l y s i s  b e c a u s e  the f a c t o r  a n a l y s i s  d e l e t e d  the P/E 
v a r i a b l e  f r o m  the g r o u p  of v a r i a b l e s  c a r r i e d  f o r w a r d  for 
f u r t h e r  a n a l y s i s .
G e n e r a l l y ,  f irms a c q u i r e d  by s u c c e s s f u l  c o n g l o m e r ­
ates w e r e  m u c h  m o r e  p r o f i t a b l e ,  w e r e  mor e  liqu i d ,  w e r e  
s l i g h t l y  m o r e  e f f i c i e n t  u s e r s  of a s s e t s ,  w e r e  i n c l i n e d  
to e m p l o y  a lit t l e  m o r e  d e b t  in t h e i r  c a p i t a l  s t r u c t u r e s ,  
and w e r e  l i k e l y  to p r o v i d e  a g r e a t e r  rate of r e t u r n  on 
the a c q u i s i t i o n  to the a c q u i r e r .  The c 1 a s s i f i c a t o r y
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s u c c e s s  of the d i s c r i m i n a n t  m o d e l s  s u p p o r t e d  a c c e p t a n c e  
of the a l t e r n a t i v e  h y p o t h e s e s .
The a n a l y s i s  of v a r i a n c e  c o n f i r m e d  the f i n d i n g  of 
the d i s c r i m i n a n t  a n a l y s i s  that p r o f i t a b i l i t y  wa s  by far 
the m o s t  i m p o r t a n t  . : :m i n a t o r  of all the v a r i a b l e s  
tested. W h e n  the v a r i a b l e s  w e r e  t e s t e d  i n d i v i d u a l l y ,  o n l y  
the d i f f e r e n c e  in p r o f i t a b i l i t y  w a s  f o u n d  s t a t i s t i c a l l y  
s i g n i f i c a n t  at the .01 level.
C o n c l u s i o n s  of S t u d y
C o n c l u s i o n s  of t his p a p e r  are p r e d i c a t e d  upo n  the 
f i n a n c i a l  c h a r a c t e r i s t i c s  of a c q u i r e d  f irms w h i c h  w e r e  
not c h o s e n  by s i m p l e  r a n d o m  s a m p l i n g ,  and, t h e r e f o r e ,  
e x t r a p o l a t i o n  of the f i n d i n g s  to all a c q u i r e d  firms is 
v a l i d  o n l y  to the e x t e n t  t hat the s e l e c t i o n  of a c q u i r e d  
firms i n c l u d e d  in this s t u d y  r e p r e s e n t s  all f i r m s  a c ­
q u i r e d  d u r i n g  the 1960s.
As e x p r e s s e d  in C h a p t e r  I, the p r i m a r y  o b j e c t i v e  
of this p a p e r  is to e m p i r i c a l l y  d e t e r m i n e  if d u r i n g  the 
1960s t h e r e  w e r e  d i f f e r e n c e s  b e t w e e n  the f i n a n c i a l  p r o ­
files of f irms a c q u i r e d  by s u c c e s s f u l / u n s u c c e s s f u l  g r o u p s  
of c o n g l o m e r a t e  firms. This r e s e a r c h  r e v e a l s  that firms 
a c q u i r e d  by s u c c e s s f u l  c o n g l o m e r a t e s  w e r e  s i g n i f i c a n t l y  
m ore p r o f i t a b l e  t han firms a c q u i r e d  by u n s u c c e s s f u l  c o n ­
g l o m e r a t e s .  T his f i n d i n g  is d i s c l o s e d  in the d i s c r i m i ­
n ant a n a l y s i s  and c o n f i r m e d  by the a n a l y s i s  of v a r i a n c e  
w e l l  b e y o n d  the .001 level of s i g n i f i c a n c e .  A l t h o u g h
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les s  i n f l u e n t i a l  t han p r o f i t a b i l i t y  in e ach of the 
d i s c r i m i n a n t  m o d e l s ,  l i q u i d i t y ,  l e v e r a g e ,  a c t i v i t y ,  and 
p r o f i t a b i l i t y  i n d e x  r a t i o s  di d  c o n t r i b u t e  to g r o u p  d i f ­
f e r e n c e s .  The s i g n i f i c a n c e  of the d i f f e r e n c e s  b e t w e e n  
the f i n a n c i a l  p r o f i l e s  of the two g r o u p s  was s u b s t a n t i a t e d  
by the c 1 a s s i f i c a t o r y  a c c u r a c y  a c h i e v e d  by d i s c r i m i n a n t  
m o d e l s  Z^ (Table 4.7) and Z ^ n (Table 4.16) w h e n  t h e y  
w e r e  e a c h  a p p l i e d  to the test sample. The s u c c e s s  of 
d i s c r i m i n a n t  m o d e l s  Z-^  and Z ^ n in c l a s s i f y i n g  the f irms 
in the t e s t  s a m p l e  d e m o n s t r a t e d  tha t  p r e d i c t i v e  m o d e l s  
are not m e r e l y  a c a d e m i c ,  but are f e a s i b l e  for p r a c t i c a l  
a p p l i c a t i o n s .
A l t h o u g h  t h e r e  s e e m s  to be no o t h e r  s t u d y  w i t h  
w h i c h  c o n c l u s i o n s  of thi s  s t u d y  can be c o m p a r e d  d i r e c t l y ,  
S t e v e n s ^  did find in his s t u d y  that firms " a t t r a c t i v e "  
for a c q u i s i t i o n  w e r e  m ore p r o f i t a b l e ,  m o r e  liquid, but 
e m p l o y e d  less f i n a n c i a l  l e v e r a g e  t h a t  " u n a t t r a c t i v e "  
firms. S i n c e  this s t u d y  to d i f f e r e n t i a t e  b e t w e e n  the 
f i n a n c i a l  p r o f i l e s  of firms a c q u i r e d  by s u c c e s s f u l / u n s u c ­
c e s s f u l  g r o u p s  of c o n g l o m e r a t e  firms r e v e a l s  that 
s u c c e s s f u l  c o n g l o m e r a t e  f irms g e n e r a l l y  a c q u i r e d  firms 
w h i c h  w e r e  r e l a t i v e l y  m o r e  p r o f i t a b l e  and m o r e  liquid,
^ D o n a l d  L. S t e v e n s ,  "A M u l t i v a r i a t e  A n a l y s i s  of 
F i n a n c i a l  C h a r a c t e r i s t i c s  of A c q u i r e d  F i r m s  in I n d u s t r i a l  
M e r g e r s , "  U n p u b l i s h e d  Ph.D. d i s s e r t a t i o n ,  M i c h i g a n  S t a t e  
U n i v e r s i t y ,  1972.
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c o n s l u s i o n s  of this s t u d y  are f a i r l y  c o n s i s t e n t  w i t h  c o n ­
c l u s i o n s  of the Stevens' study.
I m p l i c a t i o n s  of F i n d i n g s
This s t u d y  i n d i c a t e s  that s u c c e s s f u l  c o n g l o m e r a t e s
g e n e r a l l y  a c q u i r e  w ell m a n a g e d  firms. On a c o m p a r a t i v e
b a s i s ,  f irms a c q u i r e d  by s u c c e s s f u l  c o n g l o m e r a t e s  w e r e
e x t r e m e l y  p r o f i t a b l e ,  w e r e  m o r e  liquid, and w e r e  s l i g h t l y
m o r e  e f f i c i e n t  u s e r s  of a s s e t s  t han firms a c q u i r e d  by
u n s u c c e s s f u l  c o n g l o m e r a t e s .  B o t h  g r o u p s  of a c q u i r e d
firms w e r e  o n l y  m o d e r a t e  e m p l o y e r s  of d ebt in t h e i r
c a p i t a l  s t r u c t u r e s .  This t e n d s  to s u p p o r t  L e w e l l e n ' s
h y p o t h e s i s  that one r e a s o n  f irms m e r g e  is to e x p a n d  deb t  
2
c a p a c i t y .  H o w e v e r ,  each g r o u p  of firms s e e m e d  to h a v e  
u n u s e d  b o r r o w i n g  p o w e r  w h i c h  is not a r e q u i s i t e  in the 
L e w e l l e n  h y p o t h e s i s .
A l t h o u g h  e ach g r o u p  of c o n g l o m e r a t e s  a c q u i r e d  
b o t h  f i r m s  of b e l o w  a v e r a g e  q u a l i t y  and f irms of a b o v e  
a v e r a g e  q u a l i t y  (average i n d i c a t e d  by the Z c r i t i c a l  
m o d e l ) ,  r e s u l t s  of the c l a s s i f i c a t i o n  p r o c e d u r e  i n d i c a t e d  
tha t  u n s u c c e s s f u l  c o n g l o m e r a t e s  w e r e  less s e l e c t i v e  in 
t h e i r  a c q u i s i t i o n  e f f o r t s .  To i l l u s t r a t e ,  the Z^ 
d i s c r i m i n a n t  m o d e l  (a s t r a t i s t i c a 1 ly s i g n i f i c a n t
2
W i l b u r  G. L e w e l l e n ,  "A Pur e  F i n a n c i a l  R a t i o n a l e  
for the C o n g l o m e r a t e  M e r g e r , "  The J o u r n a l  of F i n a n c e , 
Vol. XXVI (May, 1971), p. 524.
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d i s c r i m i n a t i n g  model) c l a s s i f i e d  i n c o r r e c t l y  o n l y  15 p e r ­
cent of the firms a c q u i r e d  by s u c c e s s f u l  c o n g l o m e r a t e s  in 
the i n i t i a l  s a m p l e  and 30 p e r c e n t  of the firms a c q u i r e d  by 
s u c c e s s f u l  c o n g l o m e r a t e s  in the tes t  sample. This m i g h t  
be i n t e r p r e t e d  to m e a n  tha t  70 p e r c e n t  of the firms 
a c q u i r e d  by s u c c e s s f u l  c o n g l o m e r a t e s  met or s u r p a s s e d  
the f i n a n c i a l  p r o f i l e  of an a v e r a g e  q u a l i t y  a c q u i s i t i o n .
On the o t h e r  hand, the d i s c r i m i n a n t  m o d e l  a s s i g n e d  to
the w r o n g  g r o u p  27.5 p e r c e n t  of the f i r m s  a c q u i r e d  by 
u n s u c c e s s f u l  c o n g l o m e r a t e s  in the i n i t i a l  s a m p l e  and 
33.3 p e r c e n t  of the f i r m s  a c q u i r e d  by u n s u c c e s s f u l  c o n ­
g l o m e r a t e s  in the tes t  s a m p l e .  T his c o u l d  be i n t e r p r e t e d  
to mea n  tha t  o n l y  33.3 p e r c e n t  of the firms a c q u i r e d  by 
u n s u c c e s s f u l  c o n g l o m e r a t e s  met or s u r p a s s e d  the f i n a n c i a l  
p r o f i l e  of an a v e r a g e  a c q u i s i t i o n .  D i f f e r e n c e s  in the 
a t t i t u d e  of m a n a g e m e n t  t o w a r d  a c q u i s i t i o n  p o l i c y  a n d / o r  
d i f f e r e n c e s  in the a c q u i s i t i o n  s e l e c t i o n  p r o c e s s  c o u l d  
e x p l a i n  the d i s p a r i t y  in a c q u i s i t i o n  s u c c e s s  a c h i e v e d  by 
t h e s e  two g r o u p s  of c o n g l o m e r a t e  firms. It f o l l o w s  that 
the s u c c e s s  of c o n g l o m e r a t e  firms is d i r e c t l y  r e l a t e d  to 
t h e i r  a b i l i t y  to a c q u i r e  a b o v e  a v e r a g e  firms.
To the e x t e n t  tha t  the Z c r i t i c a l  d i s c r i m i n a n t  
m o d e l  is r e p r e s e n t a t i v e  of the a v e r a g e  f i n a n c i a l  c h a r a c ­
t e r i s t i c s  of a c q u i r e d  firms, the m o d e l  c o u l d  be u t i l i z e d  
as one tool in the a c q u i s i t i o n  p r o c e s s .  The d i s c r i m i n a n t  
s c o r e  c o u l d  be c a l c u l a t e d  for a p a r t i c u l a r  a c q u i s i t i o n  
u s i n g  e i t h e r  the Z 3 d i s c r i m i n a n t  m o d e l  or the Z 6 n
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n o r m a l i z e d  m o d e l  and c o m p a r i s o n  of the i n d i v i d u a l  firm 
d i s c r i m i n a n t  s c o r e  w i t h  the a p p r o p r i a t e  Z c r i t i c a l  s core 
w o u l d  i d e n t i f y  the p r o p o s e d  a c q u i s i t i o n  as b e i n g  e i t h e r  
a b o v e  or b e l o w  a v e r a g e .  If the f i n a n c i a l  c h a r a c t e r i s t i c s  
of a f irm are c o n s i d e r e d  in the a c q u i s i t i o n  p r o c e s s ,  a 
m o d e l  of the t ype d e v e l o p e d  in this p a p e r  c o u l d  be 
e s p e c i a l l y  h e l p f u l  to the u n s u c c e s s f u l  c o n g l o m e r a t e  firms.
I m p l i c a t i o n s  d i s c u s s e d  a b o v e  are d i r e c t l y  r e l a t e d  
to the p r i m a r y  o b j e c t i v e  of this r e s e a r c h  e f f o r t  to 
d i f f e r e n t i a t e  b e t w e e n  the f i n a n c i a l  c h a r a c t e r i s t i c s  of 
firms a c q u i r e d  by s u c c e s s f u l / u n s u c c e s s f u l  g r o u p s  of c o n ­
g l o m e r a t e  firms. I n d i r e c t l y ,  f i n d i n g s  of thi s  s t u d y  
p r o v i d e  some e v i d e n c e  w h i c h  r e l a t e s  to o t h e r  a s p e c t s  of 
the m e r g e r  p h e n o m e n o n  s uch as p r o f i t a b i l i t y  of c o n g l o m e r ­
ate firms, c o n s e q u e n c e s  of c o n c e n t r a t i o n  of a s s e t s ,  and 
m a n a g e r i a l  e f f i c i e n c y .
It wa s  e v i d e n t  in C h a p t e r  II that s t u d i e s  of p o s t ­
m e r g e r  p e r f o r m a n c e  p r e d o m i n a t e  the e m p i r i c a l  m e r g e r  
re s e a r c h .  A l t h o u g h  c o n g l o m e r a t e  p e r f o r m a n c e  w a s  not the 
p r i m a r y  i s s u e  in this pa p e r ,  c o n g l o m e r a t e  firms w e r e  
s e p a r a t e d  into s u c c e s s f u l / u n s u c c e s s f u l  g r o u p s  b a s e d  u pon  
t h e i r  e a r n i n g s  r e l a t i v e  to a s s e t s  for the ten y e a r  p e r i o d  
1960-69. As n o t e d  in C h a p t e r  III, o n l y  ten of f o r t y -  
s e v e n  c o n g l o m e r a t e  f irms p e r f o r m e d  as w e l l  as or b e t t e r  
than the m e d i a n  p e r f o r m a n c e  of the firms w h i c h  c o m p r i s e  
the D o w  J o n e s  I n d u s t r i a l  A v e r a g e .  This m i g h t  i mply that
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c o n g l o m e r a t e  firms w e r e  not p a r t i c u l a r l y  p r o f i t a b l e  d u r i n g  
the 1960s, and w o u l d  s u p p o r t  the c o n c l u s i o n s  of s t u d i e s  
by Kelly, Reid, and S t i c h . 3 S i n c e  the s u c c e s s  of a 
s p e c i f i c  f irm is j u d g e d  to a l a r g e  d e g r e e  by its a b i l i t y  
to e a r n  a r e a s o n a b l e  p r o f i t ,  the s u c c e s s  a c h i e v e d  by 
c o n g l o m e r a t e  f i r m s  d u r i n g  the 1 9 6 0 s  is q u e s t i o n a b l e .  If 
t h e y  are not d e e m e d  s u c c e s s f u l ,  the e f f i c i e n c y  w i t h  w h i c h  
m a n a g e m e n t  o p e r a t e d  the firms s h o u l d  be s c r u t i n i z e d .
W i t h  the p u b l i c  i n t e r e s t  in mind, it is r a t h e r  d i f f i c u l t  
to j u s t i f y  the c o n c e n t r a t i o n  of a s s e t s  and p o w e r  in an 
e c o n o m i c  uni t  that is o p e r a t e d  less t h a n  e f f i c i e n t l y  
and, thus, r e s u l t s  in s u b s t a n d a r d  p r o f i t s  for the firm. 
I n a d e q u a t e  p r o f i t s  r e t a r d  t he c a p a b i l i t y  of a fir m  to 
i n c r e a s e  the o u t p u t  a n d / o r  i m p r o v e  the q u a l i t y  of its 
g o o d s  and s e r v i c e s ,  and w i l l  u l t i m a t e l y  r e s u l t  in a less 
t h a n  fair r e t u r n  on i n v e s t m e n t  to the o w n e r s .
The t e n d e n c y  for c o n c e n t r a t i o n  of a s s e t s  and p o w e r  
to r e s u l t  in m o n o p o l i s t i c  b e h a v i o r  by a fir m  is a n o t h e r  
m e r g e r  issue. That m o n o p o l i s t i c  b e h a v i o r  w o u l d  m e a n  a 
r e d u c t i o n  in o u t p u t  and an i n c r e a s e  in p r i c e s  f o l l o w s
3E a m o n  M. Kelly, "The P r o f i t a b i l i t y  of G r o w t h  
T h r o u g h  M e r g e r s , "  U n p u b l i s h e d  Ph.D. d i s s e r t a t i o n ,  
U n i v e r s i t y  Park, P e n n s y l v a n i a  S t a t e  U n i v e r s i t y ,  1967.
S a m u e l  R. Reid, M e r g e r s ,  M a n a g e r s  an d  the E c o n o m y , 
(New York: M c G r a w  Hill Boo k  C o m p a n y ) ,  p a r t  two.
R o b e r t  S. Stich, " A g g r e g a t e  A n a l y s i s  of M e r g e r  
P e r f o r m a n c e  1 9 4 8 - 1 9 6 4 , "  P a p e r  r e a d  b e f o r e  S o u t h w e s t e r n  
F i n a n c e  A s s o c i a t i o n  M e e t i n g s ,  Ma r c h ,  1972. ( m i m e o g r a p h e d )
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f r o m  t r a d i t i o n a l  e c o n o m i c  t h e o r y  of the firm. Now, 
w h e t h e r  c o n g l o m e r a t e  f i r m s  do i n d e e d  d e c r e a s e  o u t p u t  is 
n ot a n s w e r a b l e  by this study, b u t  f r o m  this r e s e a r c h  and 
the r e s e a r c h  by Kelly, Reid, a n d  S t i c h  it s e e m s  a p p a r e n t  
that the p r o f i t a b i l i t y  of c o n g l o m e r a t e  firms e i t h e r  doe s  
not r e f l e c t  i n c r e a s e d  p r i c e s  or d o e s  r e f l e c t  the i n a b i l i t y  
or m a n a g e m e n t  to o p e r a t e  c o n g l o m e r a t e  firms e f f i c i e n t l y .  
B a s e d  u pon the p r o f i t a b i l i t y  c o m p a r i s o n  in thi s  s t u d y  
b e t w e e n  t h Q firms w h i c h  c o m p r i s e  the D o w  J o n e s  I n d u s t r i a l  
A v e r a g e  and the f o r t y - s e v e n  c o n g l o m e r a t e s , it s e e m s  that 
c o n g l o m e r a t e  f irms are e x t r e m e l y  d i f f i c u l t  to m a n a g e  
e f f i c i e n t l y .
R e c o m m e n d a t i o n s  for F u r t h e r  R e s e a r c h  
First, t h i s  s t u d y  c o u l d  be v a l i d a t e d  by r e p e a t i n g  
it e m p l o y i n g  s i m i l a r  v a r i a b l e s ,  but by u t i l i z i n g  p r i m a r y  
s o u r c e s ,  if p o s s i b l e ,  to s e c u r e  a c q u i s i t i o n  costs. O t h e r  
p o s s i b i l i t i e s  for v a l i d a t i o n  i n c l u d e  r e p l i c a t i o n  of this 
s t u d y  e m p l o y i n g  v a r i o u s  c o m b i n a t i o n s  of tim e  p e r i o d s ,  
v a r i a b l e s ,  and firms. F i n a l l y ,  f u r t h e r  e x p e r i m a n t a t i o n  
is n e c e s s a r y  e i t h e r  to a f f i r m  or to r e j e c t  the p r o p r i e t y  
of e m p l o y i n g  n o r m a l i z e d  c o e f f i c i e n t s  in the c l a s s i f i c a t i o n  
p r o c e d u r e .
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A P P E N D I X  A 
D A T A  M A T R I X  F O R  I N I T I A L  S A M P L E
LT De bt T Liab LT Debt LT Debt
T A s s e t s  T Assets
1 . 3141 .4132
2 . 2370 . 4228
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4 .2556 . 4965
5 . 0481 . 3606
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10 . 0 0 0 0 .1760
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21 . 0093 .6171
22 . 0 0 0 0 .1857
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28 . 0858 . 2780
29 . 1449 .4614
30 . 0 0 0 0 .0579
Stock Mkt. V alu e
Eq u i t y Com. Eqty
.5352 .2740
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. 0000 . 0000
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. 0000 . 0000
. 0000 . 0000
. 0000 . 0000
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. 0000 . 0000
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. 2770 . 4059
. 0000 . 0000
Cash CA C A - I v e n NI A T NI A T
As s e t s CL CL Sales T Asse'
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. 0856 1.7979 .8051 . 0540 .0931
. 0834 4. 3 7 7 9 2. 4894 .0170 . 0 2 1 0
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41 .2825 .4583
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58 . 0 0 0 0 .1195
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Stock Mkt. V a l u e
Equ i t y Com. Eqty
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. 0062 . 0074
. 0 0 0 0 . 0 0 0 0
. 0 0 0 0 . 0 0 0 0
. 2656 . 6737
Cash
Assets
CA C A - I v e n  N IA T NI AT
CL CL Sales T As s e t s
.1109 3.3843 2 . 1 2 2 2 . 0253 . 0411
. 1 0 1 1 1. 41 59 1 .1899 . 0304 . 0689
. 0151 .0232 . 92 32 -.0033 - . 0 0 2 1
. 0303 2.0971 1 . 0270 .0747 .1354
. 0597 2.2683 1.2772 . 0242 . 0456
.0270 1.9601 .8842 .0167 .0230
.0275 2.335 9 1 .2695 .0310 .0721
.0435 1.8 90 6 1.4392 . 0407 . 0582
. 0442 1.9641 . 4683 . 0316 . 0630
. 0262 2.3692 1.4583 .0215 .0217
.0297 1.9904 1.1382 . 0643 . 0844
.0123 3.0636 1.8481 .0835 .0442
. 0204 2.2615 . 6739 .1415 .0875
.0521 3.5842 . 867 3 . 0559 . 0697
. 0477 2.6201 .7630 . 0501 .037 3
.0582 1.8659 .9599 . 0524 . 0680
. 0692 1.5217 1.1305 . 0437 .1029
.3026 2.3087 2.3087 .0396 .1928
.0576 2. 1170 .72 36 . 0510 .0327
. 0830 3.1555 1 . 9082 . 0462 . 0668
. 0672 2.0311 .9352 . 0647 .0813
.1178 2. 16 14 1. 34 79 .0618 .1035
.0365 2.0241 1.0621 . 0009 . 0068
.0420 2.5053 .9518 .0503 . 0700
.0769 3.2318 1.7178 . 0805 . 0756
. 0710 2.3251 1.24 22 . 0482 .0565
. 22 54 1.7604 . 6616 .0182 . 0383
.1380 5.3854 1.8732 .1244 . 0861
. 0204 1.9580 . 692 3 .0318 . 0333
. 0677 3.5180 1.7951 . 0065 .0076
NIA T EBIT EBIT Sales Sales
Com. Eqty T Assets Sales N o n - C u r r e n t
A s s e t s
T Asset s
1 . 1036 .1386 . 0650 11.8 3 7 0 2. 1166
2 . 1652 .1631 .1183 2 .79 52 1.3788
3 . 0728 . 0838 . 0824 6 .0341 1.0178
4 . 1873 .2035 .1231 6 . 0842 1. 6528
5 .3224 . 327 5 . 1605 8 . 2 8 9 9 2.0403
6 . 2423 . 3944 . 1682 8. 0 0 8 8 2.3451
7 .1738 . 1471 . 0468 11 .2 539 3.1447
8 . 1085 .1766 . 1440 2.2544 1.2 265
9 . 1398 .1750 . 1092 4. 2181 1.602 6
10 . 1188 . 2 1 2 0 . 1768 3.6383 1. 198 9
11 .1618 . 2690 .2222 3.6184 1.2108
12 .1227 .2152 .2 310 2. 4208 . 9314
13 .1762 .2576 .1680 3.9703 1.5328
14 . 0477 . 0704 . 0982 1 .1473 .7163
15 .2136 . 3811 .2280 6.9 3 2 3 4. 1 4 7 0
16 . 4471 . 5725 .2882 5. 3458 1 . 9875
17 . 1872 .1591 .0510 1 4 . 9 0 1 0 3.1194
18 .1312 . 0973 .1763 .8265 . 5521
19 .1707 . 2866 .1462 6.2596 1.9612
20 . 3785 . 3902 .2593 9. 3 0 7 9 1.5045
21 . 1392 .1318 . 0464 20.42 30 2.8392
22 . 1677 .2756 . 2628 4.6906 1.0487
23 . 0871 . 0900 .0513 5.3046 1.7 558
24 . 1995 .1960 .1137 3.4257 1.7 234
25 . 0277 .0572 .0461 3.3897 1.2 396
26 . 1698 .2847 . 2666 3.6055 1 . 0677
27 .1314 . 1714 . 1097 6.7007 1.5 626
28 . 1414 . 2060 .1080 10.8530 1.9 080
29 . 0848 . 1084 .0756 6.1402 1 . 4342
30 - .0512 -. 0912 - . 1333 1.9716 . 6846
Sales 
C Ass et s
Prof. F a y b a c k  P rice  
In dex  P e r i o d  E a r n i n g s
2.5776 . 3100 29 .9 6 0 0 1 8 . 8 9 7 0
2.7210 1 .03 00 9.1 40 0 5 .7650
1.2243 .5100 18 . 3800 10 .9 5 0 0
2.2692 1 . 2700 7 .4200 13 . 8040
2 .7063 1 . 0 1 0 0 9. 30 00 7. 6050
3.3162 . 3800 2 4 . 9 0 0 0 1 5 . 2 1 7 0
4 . 5642 .3500 26.5 9 0 0 1 3. 5 2 2 0
2.6897 .5100 18 .6 3 0 0 9. 7700
2.5845 . 4800 1 0 . 6 9 0 0 1 0 . 0 4 6 0
1.7881 .6200 1 5 . 1 6 0 0 9. 4700
1.8197 . 6100 15 . 3400 2 2 . 5 0 0 0
1 .51 09 . 7000 13 .4 9 0 0 8. 8 4 2 0
2. 4966 . 3900 24 .4 1 0 0 13 .4 7 1 0
1.9067 1 . 0 0 0 0 9. 4100 17 .9 2 4 0
2.2028 .6700 1 4 . 0 5 0 0 11 .8990
3.1636 .7600 1 2 . 3 6 0 0 1 1 . 5 2 3 0
3.9454 .8000 11 .7800 5 . 2 340
1 .66 24 1. 170 0 8 . 0 8 0 0 1 6 . 8 3 5 0
2. 8561 .4100 2 2 . 7 4 0 0 2 3.9580
1 .7 94 6 .4300 22 . 0500 9. 6 7 9 0
3.298 0 .6200 1 5 . 3 2 0 0 1 2 . 2 8 1 0
1. 350 6 .5500 1 7 . 2 6 0 0 1 1 . 0 0 8 0
2 . 6 2 4 6 . 1600 57 .6 4 0 0 1 5. 0 0 0 0
3 . 468 3 . 5800 16 . 2900 6 .2990
1. 054 3 . 6300 1 4 . 8 5 0 0 2 3 . 5 0 9 0
1. 516 9 .5000 1 8 . 8 0 0 0 8. 0 0 4 0
2.0379 .6200 15 . 2800 9 .29 10
2. 3150 .9972 6 .4600 4 .2940
2.0563 .5200 1 8 . 0 3 0 0 4. 0 0 6 0
1. 0487 . 1700 55.0 6 0 0 53 .1 9 4 0
N I A T EBIT EBIT Sales Sales
Com. Eqty T As s e t s Sales N o n - C u r r e n t
A s s e t s
T Asset:
31 . 0537 .0835 .0513 3.6644 1.6267
32 . 1178 .1251 .0553 3.3201 2.2637
33 - . 0039 . 0044 . 0070 . 7189 . 63 35
34 .2175 .2788 .1539 5.2640 1.81 20
35 . 0944 . 1 1 21 .0596 9 .12 12 1 . 8813
36 . 0749 . 0622 . 0452 6 .5 62 8 1.3766
37 .1158 .22 37 . 0962 6 .8 26 8 2.3252
38 .1731 .1579 . 1104 4.8851 1.4304
39 . 1042 .1318 . 0662 5 .6 53 0 1.9920
40 . 0290 . 0468 . 0465 1.5416 1.00 66
41 .1536 . 1468 .1119 1.1551 1.3124
42 . 0815 . 0755 . 1438 .7 331 . 5288
43 .1774 . 1676 .2709 2.9 52 4 . 7187
44 .1 20 2 .1071 . 0859 4 .25 75 1.2471
45 . 0850 . 0801 . 1076 3.1883 .7446
46 . 1240 . 1146 . 0884 2.6081 1 . 2970
47 . 1946 . 1943 . 0825 4. 0214 2.3544
48 .2991 . 2516 . 0722 27 .0 9 8 0 4.86 82
49 .1158 . 1043 . 1628 1.6230 . 6409
50 . 1047 . 1349 . 0934 3.0335 1.4444
51 . 1429 .1743 . 1388 3.7129 1.2 5 5 9
52 . 1919 .1718 . 1026 3.7754 1.67 33
53 .0130 .0261 .0033 2 7 . 0 2 4 0 7.95 69
54 .1313 .1462 . 1050 5.1246 1.392 3
55 . 1941 . 1663 .1771 5. 86 48 . 9392
56 . 1094 .1548 . 1320 2.5713 1. 1728
57 . 0810 .1038 . 0493 8.4 380 2.1055
58 . 0978 . 1811 .2617 1.9412 . 6922
59 . 0438 . 1064 . 1016 1.9662 1.0481
60 .0126 . 0048 . 0041 1.1418 1. 1710
Sales Prof .
C As s e t s Index
2.9253 . 4900





3.52 61 . 2900
2.0227 .7900


















2. 8 0 5 6 . 7100
1.0759 . 4900
2. 24 48 . 5782
1.5587 . 1900
Price
E a r n i n g s
10 . 4960 
1 0 . 0 0 9 0
11 . 0940 
4 1 . 6 9 3 0  
2 8 . 0 7 4 0
9. 7 4 3 0  
1 0 . 2 6 0 0  
3 3 . 1000 
7 . 5 0 6 0  
2 0 . 0 0 0 0  
1 3 . 8 8 0 0  
1 7 . 8 5 7 0  
1 1 . 9 6 0 0  
1 5 . 8 0 5 0  
1 5 . 4 6 5 0  
1 1 . 6 4 9 0  
9.7 360 
1 4 . 7 9 0 0  
14 . 0860 
1 1 . 4 9 0 0  
1 6 . 4 0 0 0  
7.8 9 8 0  
46 . 0940 
9. 9 2 7 0  
8. 4 3 1 0  
11 .6 66 0  
10 . 3780 
1 0 . 3 3 7 0  
17.6 4 7 0  
28.8 3 1 0
P a y b a c k
P e r i o d
1 0 . 1 3 0 0
23 . 2 300
10 .5 3 0 0
18 .6 6 0 0
14 .7 3 0 0
2 0 . 2 8 0 0
32 . 9400
12 .0000
10 .8 60 0
5 2 . 6 4 0 0
2 0 . 8 2 0 0
2 1 . 6 5 0 0
17 .5 8 0 0
16 17 6 0 0
18 .5 8 0 0
17 .1 1 0 0




2 0 . 8 0 0 0
5.5 600
6 2 . 3 7 0 0
12 .7 70 0
2 6 . 8 1 0 0
16 . 5000
13 . 3500
19 .4 2 0 0
16 .3 1 0 0




A P P E N D I X  B 
R O T A T E D  F A C T O R  L O A D I N G  M A T R I X  



















O R T H O G O N A L L Y  R O T A T E D  F A C T O R  L O A D I N G  M A T R I X  
V A R I M A X  R O T A T I O N
F a c t o r  1 F a c t o r  2 F a c t o r  3 F a c t o r  4 F a c t o r  5 F a c t o r
.05745 .96284 - . 0 2 9 8 2 - . 0 6 2 4 9 .03633 . 00851
.16076 .51102 .14132 - .63824 - . 1 0 3 2 6 -.184 35
.048 39 .96187 - . 0 3 3 7 7 - . 1 4 5 0 1 - . 0 1 1 8 9 - . 04124
.28556 .82587 .02035 - . 1 2 7 4 4 .01456 .10698
- . 2 7 5 1 6 - . 0 7 4 3 3 .27146 .34486 .052 31 - . 7 7 6 0 4
.0692 7 - . 1 1 1 0 7 -.17 356 .92442 - . 1 0 3 3 8 - . 1 3 3 9 7
.08358 - . 0 9 0 5 2 - . 0 2 7 2 4 . 9 46 50 - . 12132 - . 12 561
- . 8 8 5 3 0 - . 0 9 4 0 5 - . 2 9 3 1 2 - . 0 0 9 3 6 .12694 . 0 2 0 0 0
-.92 389 - . 1 7 0 7 1 .17057 .03 272 .14443 - . 1 2 6 6 2
- . 8 8 0 5 6 .01127 .19299 - . 1 2 8 3 6 . 11218 - . 1 8 9 4 6
- . 9 2 5 3 0 - . 1 8 9 7 8 .15872 .00859 .0859 3 - . 1 2 9 9 1
- . 8 7 2  32 - . 0 9 9 4 5 - . 3 3 2 1 2 - . 0 3 7 0 9 .08514 .01464
- . 0 2 5 0 7 - . 0 3 4 3 8 .84837 -. 0 6 9 6 1 - . 1 0 6 0 7 - . 27798
- . 0 5 8 3 8 - . 0 5 0 7 7 .94775 - . 0 0 6 2 8 - . 1 2 9 5 0 - . 0 9 1 4 9
.09153 .07006 .86126 -. 1 6 6 8 2 - . 0 7 0  38 .19414
- . 1 0 0 4 2 .0 28 70 - . 0 6 7 6 4 - . 0 3 7 4 6 .95110 .00778
.30046 .03246 .23107 .15497 - . 8 5 4 0 5 .10876
.30895 - . 1 3 8 9 1 .27482 .42677 - . 3631 5 . 4 6 9 7 0
a p p e n d i x  c
I N D I V I D U A L  F I R M  D I S C R I M I N A N T  S C O R E S  
F I V E  V A R I A B L E  M O D E L S  
I N I T I A L  S A M P L E
119
Z 1 = .1928X-L + . 0 5 2 8 X 2 + .952 3 X 3 + . 0 0 4 7 X 4 + . 2 3 0 5 X 5
R a t i o s  (X's): 3, 7, 11, 14, 16
G r o u p  1 ( s u c c es sf ul) G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e  F i r m  No. Z - S c o r e
1 .5579 1 . 3277
2 .5787 2 . 5222 *
3 .2637* 3 . 1904
4 . 6546 4 .4220
5 . 6673 5 .3613
6 . 5617 6 .5118*
7 .3889* 7 .4181
8 . 4077* 8 .5268*
9 .4159* 9 .3191
10 . 4609 10 .4131
11 .4862 11 .3203
12 .4879 12 .3153
13 .4679 1 3 .3626
14 . 4748 14 . 4 458*
15 .8242 15 . 3 306
16 .7787 16 .3400
17 . 4 928 17 .3815
18 . 5099 18 . 44 43*
19 . 52 37 19 .3811
20 . 664 9 20 .195 3













* m i s c 1 a s s i f i e d  by m o d e l 32 .5102*
3 3 .1967
34 . 43 98*







Z 2 = .3081X-L + . 0 3 4 6 X 2 + . 9 5 0 7 X 3 + . 0 0 0 0 X 4 - , 0 0 2 2 X 5
Rat ios (X's): 1, 6 , 11, 13, 17
G r o u p  1 ( s u c c essful ) G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e  F i r m  No. Z - S c o r e
1 .4493 1 .1660
2 .3024 2 . 3900*
3 .1026* 3 .024 7
4 . 3605 4 . 2587*
5 . 3892 5 .2028
6 . 4085 6 . 3774*
7 . 1907 * 7 .292 3*
8 .2 355* 8 .3565*
9 . 2792 9 .184 3
10 .3122 10 .182 3
11 . 3609 11 . 1643
12 .3268 12 .14 31
1 3 . 3429 13 . 0998
14 . 21 50* 14 . 2 96 6*
1 5 . 5656 1 5 .1527
16 .5856 16 .1520
1 7 . 2 5 32 17 .24 52
18 .2126* 18 .2131
19 . 3904 19 . 1896











Z 0 c r i t i c a l  = .2516 31 .2173
32 . 2694*









= . 0813X, + .0 5 3 3 X + .9721X 0 0 7 0 X 4 + . 21 3 5 X 5
R a t i o s  (X's): 3, 7, 10, 14, 16
G r o u p  1 (s u c c e s s f u l )  G r o u p  2 ( u n s u c c e s s f u l )
F i rm N o . Z - S c o r e F i rm No Z - S c o r e
1 .4688 1 .3311
2 .5248 2 .4 179*
3 . 24 89* 3 .1846
4 . 5691 4 . 3943*
5 .6489 5 .3131
6 . 42 0 9 6 .4008*
7 .3450* 7 .3591
8 .3163* 8 .4429*
9 .3589* 9 .26 22
10 . 3677 * 10 .4532*
11 .3767* 11 .2847
12 . 3936 12 . 2932
1 3 .3802 1 3 . 2839
14 .4404 14 . 3877 *
15 . 66 9 8 1 5 . 3096
16 .6603 16 . 2693
17 .4501 17 .2684
18 .4901 18 . 43 59*
19 .3998 19 .3 348
20 .6155 2 0 . 1630
2 1 .3576
22 . 3196
2 3 .3 5 39
24 .2967
25 .2 382
26 . 3 2 38
27 .3619
28 . 5397 *
29 .3018
30 .4154*
al = .3721 31 . 3066
4 32 . 49 24*









Z 5 = .0885X-L + . 0 16 8 X 2 + .9 9 5 9 X 3 + . 0 0 3 4 X 4 + . 0 0 1 4 X 5
Rat ios ( X ' s ) : 1 , 6 , 8 , 13, 17
G r o u p  1 (s uc cessful ) G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e F i r m  No. Z - S c o r e
1 . 1939 1 .102 3
2 .1275 2 .2 0 2 0 *
3 . 0644 * 3 - . 0187
4 .1386 4 .0860
5 . 1606 5 . 0897
6 .1158 6 .1956*
7 .0583* 7 .1318*
8 .1 0 1 0 * 8 .1608*
9 .1119 9 .0762
10 .1425 10 . 0488
11 .1605 11 .0 705
12 .1751 12 . 0404
1 3 . 1349 1 3 .0249
14 . 1308 14 . 0104
15 . 2306 1 5 . 0726
16 .187 1 16 .06 35
1 7 .1165 17 .0542
18 .1519 18 .0790
19 .1275 19 .074 3
20 .19 77 20 . 0 0 2 2









Z^ c r i t i c a l  = .1078 30 . 1040
31 .0898
* m i s c l a s s i f i e d by m o d e l 32 .1154*
33 . 0499
34 . 1096*







Z 6 = . 15 8 O X ! + . 018 4 X 2 +
R a t i o s  (X's) : 
G r o u p  1 (s uc cessful )





















Z 6 c r i t i c a l  = .1320
* m i s c 1a s s i f i e d  by m o d e l
. 9 8 7 3 X ^  - . 0 0 0 1 X 4 - . 0 0 1 X 5
1, 6, 9, 13, 17
G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e
1 .0748
2 .2054*







































Z ? = .1246X2^ + . 0 5 0 3 X 2 +
Rat i os ( X ' s ) : 
G r o u p  1 ( s u c c es sful)
F i r m  No. Z - S c o r e
1 .5013
2 .5 389
















19 . 4 320
20 .55 36
Z ? c r i t i c a l  = .4078
* m i s c 1 a s s i f i e d  by m o d e l
.9 6 4 7 X 3 + . 0 3 4 3 X 4 + . 2 2 4 0 X 5
3 , 7, 12, 14, 16
G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e
1 .32 3 3




































38 . 48 02*
39 .2983
40 .2 101
A P P E N D I X  D 
I N D I V I D U A L  F I R M  D I S C R I M I N A N T  S C O R E S  
SIX V A R I A B L E  M O D E L S  
I N I T I A L  S A M P L E
126
Zg = -lOeiXj^ + . O 5 8 O X 2 + . 0 2 0 0 X 3 + .9 925X4  + .0 0 1 6 X 5
- . 0 0 1 1 X 6
R a t i o s  (X's): 3, 5, 6 , 9, 15, 17
G r o u p  1 ( s u c cessful ) G r o u p  2 ( u n s u c c e s s f u l )







7 . 13 65*





1 3 . 1984
14 .1349*






Z a c r i t i c a l  = .1508
* m i s c 1 a s s i f i e d  by m o d e l









































z 9 = . 2 7 6 5 X x + . 0 5 4 3X 2 + . 9 3 1 8 X 3 + . 0 0 7 2 X 4 + . 2 2 8 7 X 5 
- . 0 0 1 1 X 6
R a t i o s  (X's): 1, 7, 11, 14, 16, 18 
G r o u p  1 (suc c e s s f u l )  G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e  F i r m  No, Z - S c o r e
1 .5295 1 .3165
2 .5599 2 .5097*
3 .2433* 3 .1705
4 .6117 4 .4058*
5 .6571 5 .3422
6 . 5446 6 . 5024*
7 . 3047 * 7 .4089*
8 . 3693* 8 .52 36*
9 .4051 9 .3028
10 .4511 10 .3709
11 .4607 11 .3142
1 2 . 4782 1 2 .3038
1 3 .4553 1 3 . 3 304
14 . 4 586 14 . 3994
1 5 .8206 1 5 .3028
16 .7593 16 .2729
1 7 .4 336 17 . 3709
18 .4667 18 .4014
19 .5001 19 .3715




































Z 1Q = -2862X3^ + . 04 4 5 X 2 + 
+ .2 2 9 OXg
Rat ios (X ' s ) : 
G r o u p  1 (succe ssful )
0 4 8 8 X 3 + •92 8 1 X 4 + .O O 3 9 X 5
1, 5, 7 , 11, 14, 16
G r o u p  2 ( u n s u c c e s s f u l )
F i rm N o . Z - S c o r e Fi rm N o . Z - S c o r e
1 .5330 1 .3174
2 .5545 2 .5062*
3 . 25 77* 3 .1789
4 .6190 4 .407 3
5 . 6605 5 .3549
6 . 54 79 6 . 4987*
7 .3149* 7 . 4 093*
8 .3702* 8 . 5236*
9 .4066* 9 .3010
10 .4503 10 .3815
11 . 47 35 11 .3138
12 .4775 1 2 . 3058
1 3 .4 570 1 3 .3391
14 . 4602 14 . 4 341*
15 .8058 1 5 .3229
16 . 7590 16 . 277 5
17 .4293 17 .3688
18 .4803 18 .4275*
19 .5128 19 .3729
20 .6394 20 .1914
2 1 . 382 1
22 .3479







30 . 46 04*
31 . 3435
32 . 49 30*
Z 10 criticcil = ,4078 33 .1771
34 . 4 168*
‘m i s c l a s s i f i e d  by m o d e l 35 .4079*





A P P E N D I X  E 
D A T A  M A T R I X  F O R  T E S T  S A M P L E
LT Debt LT Debt Cash CA CA- I vei
T Ass et s Stock
E qu it y
T As s e t s CL CL
1 . 0609 . 0879 . 0700 2. 49 13 1.2357
2 . 0000 . 0000 .2040 6.504 3 4.5626
3 .2373 .5129 . 0284 2. 9319 1 . 0688
4 . 0767 .1222 .0472 1.9515 1.0411
5 . 0000 . 0000 . 0468 3 .2479 2.107 1
6 .2593 .4388 .1721 3.1296 2.2653
7 . 0000 . 0000 .0105 3 . 3969 1.2 539
8 . 3043 . 5992 . 0440 3.0491 1.7133
9 .1087 . 1576 . 0386 4.65 38 2.0482
10 . 0000 . 0000 .0391 5. 6432 3.5765
11 . 33 31 . 7691 .0547 3.0836 .9834
12 . 0000 . 0000 . 0934 3.8286 1.5202
13 . 0587 . 1066 . 1298 1.9756 1 . 4942
14 . 0218 . 0297 .1453 2.9956 1.3212
15 .2253 .4077 .0773 2.3804 1.3803
16 .3200 1 . 2860 . 0412 1.7732 1.7631
17 . 1668 . 3477 . 0262 2.2017 . 6604
18 .2517 . 5541 . 0946 1.0071 . 8852
19 .0304 . 0602 .0529 2.1950 . 6646
20 . 2418 .4030 . 0184 4.1477 1 . 7292
21 .2012 .3270 . 0162 2.09 15 1.0228
22 . 0000 . 0000 . 0241 4.9677 1.5454
23 . 0000 . 0000 .1126 1.4604 1.1013
24 . 0917 .1405 .1214 1.9938 1.2111
25 . 199 4 .3322 .1010 2.2004 1 . 7565
NI AT NIA T EBI T E BIT












































































































N o n - C u r r e n t
As sets
A ss et s 
T As s e t s
Prof.
Index
1 6.9137 2.7277 .4196
2 2.8597 2. 250 5 .3222
3 4. 2935 1. 17 63 .5374
4 2.9731 1.2 55 8 .5412
5 6. 5 7 5 9  1.8 4 7 9  .5494
6 2 . 5088 1. 3293 .4336
7 5.4353  1.7011  .6974
8 1.5392 .9194 .5702
9 5.86 59 1. 4757 .5991
10 4 . 8082 2 . 1745 . 8819
11 5.6909 1.5871 .5956
12 13 .3949 2. 4623 .6943
13 1.2821 .6483 .4027
14 4.085 0 1.4777  .5376
15 3.8845 1. 8 5 9 9  .3176
16 2. 8139 .7386 .3306
17 4.6 35 6 1. 359 1 .3700
18 2. 3370 1. 0887 .2879
19 10. 0592 1.8301 .4707
20 2. 251 9 1.1223 . 3629
21 1.2766 .8803 .3855
22 7.2667 1.5011 .2641
23 32 .9320  4. 4 2 3 8  .4781
24 5. 8969 3.329 6 .4669
25 1.8447 1. 3535 .8400
P a y b a c k
P e r i o d
Price
E a r n i n g s
NI AT
Sales
22 .4 68 3 
29 . 2609 
17 . 54 33 
17 .4198  
17 . 1600 
21 .74 31 
1 3.5 174 
1 6. 5 3 2 3 
15 .7344  
2 4 . 6 8 2 9 
15 . 8271 
13 . 577 3 
2 3 . 4080 
17 .5353  
29 . 6860 
28.51 81 
25.47 92 
32 .7 40 0 
20 . 0280 
25 . 9081 
24 .4562 
35 . 6995 
19 .7192 
20 . 1904 



















































A P P E N D I X  F 
I N D I V I D U A L  F I R M  D I S C R I M I N A N T  S C O R E S  
F I V E  V A R I A B L E  M O D E L S  
T E S T  S A M P L E
133
Z x = .1928X-L + . 0 5 2 8 X 2 + .9 5 2 3 X 3 + , 0 0 4 7 X 4 + . 2 3 0 5 X 5
R a t i o s  (X's): 3, 7, 11, 14, 16 
G r o u p  1 ( s u c c es sf ul) G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e  F i r m  No. Z - S c o r e
1 .3147* 1 .4851*
2 .3850* 2 .57 36*
3 . 5864 3 .2859
4 .4252* 4 . 3350
5 . 64 36 5 .4187
6 . 48 10 6 .4659*
7 .3855* 7 .2765
8 .4863 8 .5392*
9 .4 382 9 .3117





15 . 6 463 *
Z 3 c r i t i c a l  for i n i t i a l  s a m p l e  = .4274
* m i s c 1 a s s i f i e d  by m od el
134
Z 2 = . 3 0 8 1 X x + . 0 3 4 6 X 2 + . 9 5 0 7 X 3 + .0000X„ - .0022 
4 5
Rat ios (X ' s ) : 
G r o u p  1 (su cces sf ul)
1, 6, 11, 
G r o u p
13 , 17
2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e F i r m  No Z - S c o r e
1 .1783* 1 .3144*
2 .2198* 2 .4237*
3 .4371 3 .1254
4 . 2684 4 . 2002
5 .47 10 5 .2715*
6 .3110 6 .142 3
7 . 23 81* 7 .1541
8 . 3072 8 .3 540*
9 . 3143 9 .1889
10 . 1894* 10 . 2345
11 .1185
12 .2225
1 3 . 1 580
14 .1891
1 5 .4019*
Z 2 c r i t i c a l  for i n i t i a l  s a m p l e  = .2516
* m i s c 1a s s i f i e d  by m o d e l
135
. 0 8 3 1 X x + . 0 5 3 3 X 2 + . 9 7 2 l X 3 + . 0 0 7 0 X 4 + . 2 1 3 5 X 5
Ra lius (X 's ) : 3, 7, 10, 14 , 16
rm No . Z - S c o r e P i rm N o . Z - S c o r e
1 .2701 * 1 .4663*
2 .3863 2 . 46 22*
3 .5276 3 .3540
4 .3706* 4 .2874
5 .4953 5 .3391
6 . 3945 6 . 4001 *
7 . 3316* 7 .2516
8 .4250 8 .5033*
9 . 3 6 4 6 * 9 . 4 6 0 6 *






c r i t i c a l  for i n i t i a l  s a m p l e  = .3721
* m i s c 1a s s i f i e d  by m od el
136
Z 5 = .0885X-L + . 01 6 8 0 X 2 +
Rat io s ( X ' s ) : 
G r o u p  1 (succes sf ul)
F i r m  No. Z - S c o r e










.99 5 9X 3 + .0 0 3 4 X 4 - . 0 0 1 4 X 5
1 , 6, 8 , 13, 17
G r o u p  2 ( u n s u c c e s s f u l )
















Zj. c r i t i c a l  for init i a l  s a m p l e  = .1078
* m i s c 1a s s i f i e d  by mo del
137
Z 6 = .1580X-L + . 08 1 4 X 2 + . 98 7 3X 3 - . O O O I X 4 -
.o o i x 5
Rat ios (X ' s ) : 1 , 6 , 9, 13, 17
G r o u p 1 (s uc ce ss f u 1 ) G r o u p  2 ( u n s u c c e s s f u l )
. rm N o . Z - S c o r e F i r m  N o . Z - S c o r e
1 .0946* 1 . 1867 *
2 .1445 2 .2279*
3 .2 328 3 .0854
4 .1455 4 .1072
5 .2 382 5 .1343*
6 .1585 6 . 0862
7 .1312* 7 . 0855
8 . 1683 8 .1831*
9 .1595 9 . 1550*





1 5 . 1951 *
Z 6 c r i t i c a l  for i n i t i a l  s a m p l e  = .1320
* m i s c 1a s s i f i e d  by m o d e l
1 38
Z 7 -
G r o u p
. 1 2 4 6 X 1 + .0 5 0 3 X 2 +
Rat ios ( X 's ) : 
1 (succe ss ful)
.96 4 7 X 3 + . 0 3 4 3X^ + . 2 2 4 0 X 5
3, 7, 12, 14, 16
G r o u p  2 ( u n s u c c e s s f u l )
.rm N o . Z - S c o r e F i r m  N o . Z - S c o r e
1 . 3063* 1 . 4227 *
2 .4260 2 .4488*
3 .5383 3 .3424
4 . 4061 * 4 . 3 294
5 .5101 5 .3451
6 .4413 b .4103*
7 .3674* 7 .2679
8 .4794 8 . 5077*
9 .4163 9 . 2909
10 . 3623* 10 .3234
11 .2524




Z-y c r i t i c a l  for i n i t i a l  s a m p l e  = .4078
* m i s c 1 a s s i f i e d  by m o d e l
A P P E N D I X  G 
I N D I V I D U A L  F I R M  D I S C R I M I N A N T  S C O R E S  
SIX V A R I A B L E  M O D E L S  
T E S T  S A M P L E
140
z 8 = . 10 6 1 X x + .0 5 8 0 X 2 + . 0 2 0 0 X 3 + . 9 9 2 5 X 4 + , 0 0 1 6 X 5 
- . o o n x 6
R a t i o s  (X's): 3, 5, 6, 9, 15, 17
G r o u p  1 (s uc c e s s f u l )  G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e  F i r m  No. Z - S c o r e
1 .1055* 1 .2258*
2 .1680 2 . 2443*
3 . 2 575 3 .0973
4 . 15 34* 4 .1157
5 .2491 5 . 1511
6 . 1797 6 .1761*
7 . 13 96* 7 .1015
8 .1917 8 . 2087 *
9 .1705 9 .1658*





1 5 . 2101*
Zg c r i t i c a l  = .1585
* m i s c 1a s s i f i e d  by m o d e l
141
Z g = . 2 7 6 5 X 1 + . 0 5 4 3 X 2 + . 9 3 1 8 X 3 + . 0 0 7 2 X 4 + . 2 2 8 7 X 5
- . o o n x 6
R a t i o s  (X's): 1, 7, 11, 14, 16, 18 
G r o u p  1 (su c c e s s f u l )  G r o u p  2 (u n s u c c e s s f u l )
F i r m  No. Z - S c o r e  F i r m  No. Z - S c o r e
1 . 3049* 1 .4203*
2 . 3817 * 2 .5663*
3 . 5265 3 .274 5
4 . 4098 4 .3269
5 .6295 5 . 3808
6 . 4538 6 .2963
7 . 3771 * 7 .2468
8 . 4410 8 .4817*
9 .4311 9 . 3030
10 . 3247 * 10 . 3078
1 1 .2220
12 . 2692
1 3 .34 31
14 .3446
1 5 .6294
Zg c r i t i c a l  = .3877
*m i s c 1 a s s i f i e d  by m o d e l
142
Z 10 = .2 8 6 2 X x + .0 4 4 5 X 2 + . 0 4 8 8 X 3 + . 9 2 8 l X 4 + . 0 0 3 9 X 5
+ .2 29 0Xg
R a t i o s  (X's): 1, 5, 7 , 11, 14, 16
G r o u p  1 ( s u c c e s s f u l )  G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e  F i r m  No, Z - S c o r e
1 .3074* 1 .4250*
2 .3720* 2 . 5604
3 . 54 30 3 . ^ 785
4 .4142 4 . 3270
5 .6249 5 .3959*
6 .4631 6 .3020
7 . 3747* 7 .2518
8 . 4477 8 .4958*
9 .4264 9 .302 5
10 .3195* 10 .3136
11 .2 370
1 2 . 2689
1 3 . 3 328
14 . 3437
1 5 . 6271 *
Z ^ q c r i t i c a l  = .3902
* m i s c 1a s s i f i e d  by m o d e l
A P P E N D I X  H 
I N D I V I D U A L  F I R M  D I S C R I M I N A N T  S C O R E S  
N O R M A L I Z E D  C O E F F I C I E N T S  
F I V E  V A R I A B L E  M O D E L S  
T E S T  S A M P L E
144
z ln = . 0 4 1 2 X 1 + . 0 6 7 6 X 2 + . 1 0 4 7 X 3 + .O O 5 4 X 4 + . 0 5 7 3 X 5
Rat ios ( X 's ) : 3, 7, 11, 14 , 16
G r o u p  1 {s u c c e s s f u l ) G r o u p 2 ( u n s u c c e s s f u l )
rm No . Z - S c o r e F i rm No Z - S c o r e
1 . 1394* 1 .1563
2 .34 56 2 .1912*
3 .1637* 3 .14 19
4 .1369* 4 .14 35
5 .2275 5 . 1587
6 .22 20 6 .2001 *
7 .1505* 7 . 0966
8 . 1940 8 .1396
9 .204 3 9 .1005
10 .2807 10 . 1684
11 .1136
12 .14 19
1 3 .142 3
14 . 1474
1 5 . 2197*
Z ^ n c r i t i c a l  = .1730
* m i s c 1 a s s i f i e d  by m o d e l
145
Z 2n = . 0 2 9 5 Xi + .0 5 9 0 X 2 + . 1 0 4 6 X 3 + . 0 0 0 0 X 4 + . 0 2 6 8 X 5
R a t i o s  (X's): 1, 6, 11, 13, 17
G r o u p  1 ( s u c c e s s f u l )  G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e  F i r m  No. Z - S c o r e
1 - . 4 399* 1 - . 2170*
2 - . 3939* 2 - . 1 0 2 7 *
3 -.2 570 3 - . 49 91
4 - . 3257 4 - . 2784
5 - . 2247 5 - . 6281
6 - . 2711 6 - . 6453
7 - . 1453 7 -.5 389
8 - . 2 3 8 3 8 - . 7 7 6 1
9 - . 1 2 6 9 9 - . 3901
10 -.32 32 10 -.4 344
11 - . 5 2 1 9
12 - . 64 94
1 3 - . 4 2 5 7
14 - . 4058
15 - . 1 3 3 3*
Z 2n c r i t i c a l  = .3797
* m i s c 1a s s i f i e d  by m o d e l
146
Z 3n = .0 2 2 5 X 3 + .0 3 6 5X 2 + .0 5 84 X 3 + .0 0 3 O X 4 + .0 2 9 0 X 5
Rat ios (X ' s ) : J, 7, 9, 14, 19
G r o u p  1 ( s u c c es sful) G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e F i r m  No. Z - S c o r e
1 .0711* 1 . 0808
2 .1858 2 .0932*
3 . 0791 * 3 .0743
4 .0670* 4 .072 9
5 . 1 1 0 0 5 . 0794
6 .1140 6 .1070*
7 . 0 76 0* 7 . 0494
8 . 1 0 0 1 8 .0657
9 .1044 9 .0525
10 . 1493 10 . 0879
11 . 0599
12 . 07 25
1 3 . 0708
14 . 07 54
1 5 .1080*
Z 3n c r i t i c a l  = .088 3
*,n:lsclassif ied by m o d e l
147
Z 4n = .0174X-L + . 0 6 8 3 X 2 + . 0 8 3 5 X 3 + . O O 8 I X 4 + . 0 5 3 1 X 5
R a t i o s  (X's): 3, 7, 10, 14, 16
G r o u p  1 ( s u c c es sf ul) G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e  F i r m  No. Z - S c o r e
1 .1379* 1 .14 33
2 .3520 2 .1792*
3 .1463* 3 .1456
4 .1277* 4 . 1390
5 . 2098 5 .1463
6 .2078 6 . 1771*
7 .1454* 7 . 0904
8 . 1786 8 .1236
9 .1954 9 .1126






Z 4n c r i t i c a l  = .1658
* m i s c 1 a s s i f i e d  by  m o d e l
148
z 5n = 
G r o u p
.008 5Xi + . 0 2 8 6 X 2 +
R a t i o s  ( X ' s ) : 
1 ( s u c c essful)
.O 4 I O X 3 + . 0 1 8 1 X 4 - . O I 7 I X 5
1, 6 , 8 , 13 , 17
G r o u p  2 ( u n s u c c e s s f u l )
. rm N o . Z - S c o r e F i rm N o . Z - S c o r e
1 - . 1 8 6 4 * 1 - . 0742*
2 - . 2 6 0 8 * 2 .1227*
3 - . 1 3 0 8 3 - . 3160
4 - . 1 8 3 8 * 4 - . 1382*
5 - . 0771 5 - . 3656
6 -.2 318* 6 - . 3 8 1 5
7 -.03 36 7 - . 2860
8 - . 1614 8 - . 48 06
9 - . 0 2 6 8 9 - . 0944*
10 -.17 33 10 - . 2 8 0 5
11 - . 3319
1 2 - . 3 3 5 0
1 3 .3012*
14 - . 1 7 9 8
15 - . 0 8 9 8 *
Z 5n c r i t i c a l  = - . 1 7 5 8
*misc 1a s s i f i e d  by m o d e l
149
Z ?n = .0266X-L + . 0 6 4 4 X 2 + 0 7 5 8 X 3 + .039 7 X 4  + , 0 5 5 7 X 5
R a t i o s  (X's): 3, 7, 12, 14, 16
G r o u p  1 (su c c e s s f u l )  G r o u p  2 ( u n s u c c e s s f u l )
F i r m  No. Z - S c o r e  F i r m  No. Z - S c o r e
1 .2172 1 .1870
2 . 4048 2 . 2447 *
3 .1795* 3 .1583
4 .1640* 4 .1814
5 . 2 568 5 .1983
6 .2447 6 . 2004
7 .1942* 7 .1312
8 .2070* 8 .1540
9 . 2 364 9 .1497






Z 7n c r i t i c a l  = .2126
* m i s c 1a s s i f i e d  by m od el
A P P E N D I X  I
C O R R E L A T I O N  M A T R I C E S  A N D  S T A N D A R D  D E V I A T I O N S
C O R R E L A T I O N  M A T R I X  F O R  E I G H T E E N  RAT I O S  ON T W E N T Y  F IR MS
1 2 3 4 5 6 7 8 9
1 1 .000
2 0 . 689 1 . 000
3 0 . 926 0.778 1 . 000
4 0.865 0.719 0 . 879 1 . 000
5 0 . 099 -0 . 050 0.036 -0.116 1 . 000
6 0 . 069 -0 .4 56 -0.126 -0 .133 0.535 1 . 000
7 -0 .0 50 -0.483 -0 .2 30 -0.203 0.689 0.921 1 . 000
8 -0.477 -0.395 -0 .5 50 -0.502 0.149 -0.001 0.114 1 . 000
9 -0.315 -0.194 -0 .361 -0.386 0. 234 -0.114 0 . 021 0. 764 1 . 000
10 -0.015 0.171 -0 .0 28 -0.117 0.228 -0.308 -0.176 0.643 0.910
11 -0 .3 10 -0.222 -0 .3 56 -0 .424 0.243 -0.065 0 . 048 0.741 0.976
12 -0.483 -0.446 -0 . 5 5 8 -0 .552 0.146 0.053 0.134 0.975 0.738
13 0.478 0.580 0.559 0.361 0 . 384 -0.026 -0 . 0 4 4 - 0 . 3 6 6 0.151
14 0. 154 0.205 0.268 0.163 0.511 0.125 0.235 -0 .1 35 0.341
15 0. 329 0 .408 0.502 0.428 -0.045 -0.321 -0.326 -0 . 3 5 6 0.182
16 0.082 0.128 0 . 06 3 0.257 -0.2 33 -0 . 1 7 7 -0.118 0.163 -0 .0 49
17 0.203 0 . 087 0 . 195 -0.027 0.332 0.196 0 .162 -0 . 3 3 9 -0.061
18 -0.027 -0.136 -0. 1 1 6 -0 .2 17 -0 . 009 0.385 0.261 -0.087 -0 . 1 5 9
10 11 12 1 3 14 1 5 16 17 18
10 1 . 000
11 0 . 879 1 .000
12 0 . 699 0 . 760 1.000
13 0. 314 0.148 -0 .3 61 1 . 000
14 0.331 0 . 366 -0 .116 0.713 1.000
15 0 . 294 0.183 -0 .376 0 . 606 0 . 649 1 . 000
16 0.019 -0.162 0.042 -0.337 -0.255 -0.211 1 . 000
17 -0 .0 30 0 . 041 -0.254 0.430 0.280 0.328 -0,862 1 . 000




C O R R E L A T I O N  M A T R I X  F O R  E I G H T E E N  RA T I O S  ON F O R T Y  F IR MS
1 2 3 4 5 6 7 8 9
1 1 . 000
2 0. 398 1 . 000
3 0 . 948 0 . 519 1 . 000
4 0.763 0. 344 0.777 1 . 000
5 '•0.322 -0.163 -0 . 300 -0 .2 76 1 . 000
6 -0. 288 -0.645 -0.277 -0 . 2 2 8 0 . 049 1.000
7 -0.2 13 -0.573 -0.2 14 -0.17 3 0.062 0 . 904 1 . 000
8 0.037 -0 . 084 0.954 -0.224 0 . 061 -0.118 -0 .32 4 1 . 000
9 -0 .1 83 -0 .1 37 - 0 . 1 8 9 -0.385 0.456 -0 .1 88 -0.239 0. 705 1 . 000
10 -0.044 0.189 -0.001 -0.324 0.379 -0.322 -0. 3 1 3 0 .609 0 . 908
11 -0.225 -0.081 -0 .2 02 -0.402 0.415 -0.235 -0 . 2 8 9 0 . 684 0.965
12 0.022 -0.034 0.078 -0.212 0.037 -0 .1 44 -0 .351 0.975 0.655
13 -0.270 0. 148 -0.2 36 -0 099 0 .402 -0.131 -0.072 -0. 1 9 8 0.214
14 -0.188 0 . 104 -0.199 - C .07 3 0.287 -0.227 -0.114 -0.262 0.125
15 0.038 0 . 082 -0. 03 7 0 . 087 0.140 -0.367 -0 .1 59 -0 .32 2 0.018
16 0 . 040 -0 . 006 -0.026 -0.038 0.187 -0.197 -0 . 2 8 6 0.183 0.244
17 -0.066 -0.02 3 -0 . 049 0.095 -0 . 1 8 8 0.259 0.365 -0.419 -0 . 4 4 5
18 -0 .2 33 -0 . 1 7 9 -0.227 -0.110 -0.2 34 0.395 0.522 -0.4 36 -0.394
10 11 12 1 3 14 15 16 17 18
10 1 . 000
11 0.897 1 . 000
12 0. 584 0.685 1 . 000
13 0.223 0.224 -0 .217 1 . 000
14 0.112 0.126 -0 . 2 9 1 0.879 1 . 000
15 -0 .0 06 -0.013 -0 . 3 6 5 0.581 0 . 840 1 .000
16 0.226 0.228 0.172 -0 . 0 9 6 -0 . 1 9 9 -0 . 1 6 0 1 . 000
17 -0 . 4 3 6 -0.4 35 -0.416 0.186 0. 330 0.290 -0 . 8 6 6 1 . 000





M E A N S  AND S T A N D A R D  D E V I A T I O N S  
F O R  E I G H T E E N  R A T I O S
S u c c e s s f u l  (n=20) U n s u c c e s s f u l ( n = 4 0 )
Rat i o
S t a n d a r d  
M ea n D e v i a t i o n R a t i o  M ea n
S t a n d a r d  
D e v i a t  ion
1 . 099 . 104 1 . 104 . 09 3
2 . 343 .181 2 .415 . 154
j .210 . 231 3 . 205 .208
4 .116 .142 4 .197 .236
5 .118 .102 5 . 070 .058
6 3.470 1.683 6 2 .8 15 1 . 694
1 .9 93 1.223 7 1.461 1.287
8 . 078 .036 8 . 046 .040
9 .119 . 068 9 . 063 . 045
10 . 184 . 099 10 .113 . 068
11 . 2 36 . 126 11 . 1 34 . 084
12 .153 . 069 1 2 .098 . 077
1 3 5 .957 3.759 1 3 5.732 6 . 0 0 6
1 1 1.769 . 891 14 1. 652 1.280
1 5 2 . 4 8 0 . 801 1 5 2.794 1.963
16 . 671 . 290 16 .5 30 .214
17 1 6 . 1 4 4 7.226 17 2 2 . 1 7 6 1 3 . 8 5 2
18 1 2 . 7 4 6 4.942 1 8 1 5 . 8 3 0 1 1 . 0 1 8
V I T A
H a r r o l d  E u g e n e  M e l t o n  wa s  b o r n  in Jay, O k l a h o m a  on 
M a r c h  10, 1936. He g r a d u a t e d  f r o m  h i g h  s c h o o l  in G u y m o n ,
O k l a h o m a  in 1954, and he a t t e n d e d  P a n h a n d l e  A and M 
C o l l e g e  the fall s e m e s t e r  of that year. S u b s e q u e n t l y  he 
wa s e m p l o y e d  in i n d u s t r y  f r o m  J a n u a r y  1954 to Jun e  1968. 
The last ten y e a r s  of e m p l o y m e n t  w e r e  w i t h  the A cme B r i c k  
C o m p a n y .  W h i l e  e m p l o y e d  by Acme, he a t t e n d e d  the 
U n i v e r s i t y  of O k l a h o m a  and wa s g r a d u a t e d  fr o m  L o u i s i a n a  
S ta te  U n i v e r s i t y  in 1967. He s e r v e d  as d i r e c t o r  of 
p l a c e m e n t  for the L o u i s i a n a  S t a t e  U n i v e r s i t y  C o l l e g e  of 
B u s i n e s s  A d m i n i s t r a t i o n  d u r i n g  the 1 9 6 8 - 6 9  sc h o o l  y e a r  
w h i l e  p u r s u i n g  a M a s t e r  of B u s i n e s s  A d m i n i s t r a t i o n  d e g r e e  
w h i c h  he r e c e i v e d  in A u g u s t  1969. He c o n t i n u e d  his 
g r a d u a t e  s t u d y  at L o u i s i a n a  S t a t e  U n i v e r s i t y  on a f u l l ­
tim e b a s i s  f r o m  S e p t e m b e r  1969 to A u g u s t  1970. F r o m  
S e p t e m b e r  19 70 u n t i l  the p r e s e n t  time he ha s t a u g h t  
f i n a n c e  at W e s t  T e x a s  S t a t e  U n i v e r s i t y .  He is a c a n d i d a t e  
for the d e g r e e  of D o c t o r  of P h i l o s o p h y .
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